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* THESE PRICES MAY DIFFER SLIGHTLY 
DEPENDING UPON DESTINATION 


TOBUY 


And the low initial price 

is only the beginning of 

Copperweld economy. 
The thick layer of pure copper pre- 
vents rust and provides a copper-to- 
copper contact with the grounding 
wire. A Copperweld rod provides 
a permanent, safe, dependable 
ground. 


TO DRIVE 


A hammer is the 


CORE | only tool you need for 
Tux | driving Copperweld 
EXTERIOR non-rusting ground rods. 


The stiff steel core makes rod driv- 
ing as simple as driving a nail. The 
top ends of all Copperweld rods are 
chamfered to reduce mushrooming 
during driving. Clamps may be 
slipped over the tops of the rods 
after driving. 


SIMPLE 
CONNECTIONS 


Rugged one-fold Copperweld 
clamps provide the simplest and 
most dependable means of connect- 
ing the grounding wire to the rod. 
Where pigtail connections are de- 
sired, Copperweld Telephone 
ground rods are furnished with 
either 18 or 36-inch .104 annealed 
copper wires clipped and soldered 
firmly to the rod. 


Better Grounds for Less Money 
with Dependable Non-Rusting 
Copperweld Ground Rods 


COPPERWELD STEEL CO. 


GLASSPORT, PA. 


NON RUSTING GROUND RODS and CLAMPS 








YOU CAN HAVE 
GOOD PUBLIC 
RELATIONS 


AS WELL AS 
MORE NET REVENUE 


IN YOUR TELEPHONE 

DIRECTORY...IF OUR 

COMPANY SELLS THE 
ADVERTISING 


WE GUARANTEE TO MAKE OR SAVE YOU MONEY 


L. M. BERRY & CO. 


TELEPHONE DIRECTORY ADVERTISING 
EXCLUSIVELY 


Main Office, Telephone Bldg., Dayton, Ohio 
Telephones LD 16 and ADams 4127 


L. M. BERRY & CO. LTD., 503 Telephone Bldg., Winnipeg, Canada 
BRANCH OFFICES: 
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True and B. C. Burden, start in 
this issue. They are presented on 
request from readers asking for 
discussion on certain subjects. We 
think they are GOOD and pass 
them on as part of our 1939 pro- 
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Splices in house wire. Top two show shaped com- Top sleeve is the twist type. The Showing how splices are made in parallel type 





pression sleeves and sleeves covered with cotton remainder are various types of drop wire with the compression type sleeves. 
cable splicing sleeves in place of tape. Next; a sleeves used in the making of 
twisted or served splice. Bottom; a pigtail joint. compression joints. 


The Evolution of the Wire Splice 


3] HE wire splicing problem is as By RAY BLAIN ATER when copper came into general 


old as wire itself. Improperly made use the double tube, twist type sleeve 
3? splices have caused noise and cut- was developed for use with both cop- 
out trouble on telephone circuits A later attempt to improve the 2-wire per and iron wire. This was actually a 


practically since the beginning of the splice was by placing a short length of big step forward and for a long time 


telephone. In the old days the making of wire across it and serving both ends we considered it the answer to all of 
33 good splices in telephone wire was ex around the line wire. This added weight our splicing problems. It was in time, 
tremely difficult but such is not the case to the splice and its benefit is doubtful however, discovered that the splices did 
today when so many convenient meth- This splice was also soldered in some corrode and cause high resistance 
™ ods are available for those who care to 45€S trouble. These sleeves were supposed to 
35 take advantage of them. The next improvement of any conse be twisted with two pair of connectors 
Back in the days when iron wire was quence was the 3-wire splice. This splice though one pair and a pair of pliers 

used almost exclusively for telephone was made by adding a third wire to the were often used. 
)] work, the Western Union. or 2-wire regular two wire splice, clamping in two When we first started using the twist 
splice was most commonly used. This pair of connectors, twisting the center sleeve no thought was ever given to 


splice was made by holding the two wires Closely, and serving the two wires down cleaning the wire before inserting it in 


in a pair of connectors, or splicing around the line wire on each end. When _ the sleeve for splicing. It was a common 
93 clamps, wrapping one wire loosely around properly made this splice was extremely sight to see a lineman place a heavily 

the other for a distance of about 4 inches, Strong mechanically and much better corroded copper wire in a sleeve and 

then serving the end for about four turns _¢lectrically than anything we had pre- make a splice. Later though after serious 
36 before clipping off close. This splice was viously used. It was however, far from trouble had been experienced with the 

later improved by the use of two pair of perfect and would in time corrode and use of these sleeves the wire was always 
9 connectors and twisting the center Cause noise trouble. No effort at solder- thoroughly cleaned with emery cloth 
J2 tighter before serving the ends. When ‘ig was ever made on this splice. which helped considerably 


properly made this splice was fairly 
14 strong mechanically but often corroded 

in service, causing noise and cut-out 

trouble 

®@ The first effort to improve the 2-wire 

splice was by soldering. This was dif 

ficult as a suitable flux was not then 
Tools used in the making 
of one type of compres- 
pasat sion sleeves. The one at 
pored over it with a ladle. The splice was _ the right is for splicing 
large bare wire and the 
two smaller ones for the 
; é iam ; é splicing of drop wire and 
though its benefit in the making of a inside house wire. 


available. The splice was generally placed 


In a groove on a wood block and solder 


rolled around in the cooling solder and 
generally accumulated large hunks, 





ial better splice is doubtful. The heat from 
the soldering generally ruined the gal- : 
vanize, and annealed the wire causing it 
to rust and weaken after a short period 

194. of service, 

tary 
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@ Still later it was discovered that even 
did not prevent trouble in 


cleaning wire 
a properly made splice of the twisted 


variety and numerous attempts were 
made to improve them. The side of 
twisted sleeves were ground or filed 


down to expose the two line wires which 
This 
helped in some cases but was a slow, 
difficult task 
weakened by the annealing action of the 
heat from soldering. The next attempt 
toward improvement was to leave long 


were then soldered to the sleeve. 


and often the wire was 


ends of wire on the twisted sleeve, bend 
them back, butt the 
sleeve and solder the joint. This proved 


ends in a_ single 
entirely satisfactory, when properly con- 
structed as the heat from soldering did 
not effect the line, the sleeve was strong 
mechanically and the soldered joint good 
electrically. However, the splice was 
large, cumbersome and expensive to make. 
Consequently it was soon abandoned and 
the search continued for a better splice 

The greatest progress in the develop- 
ment of wire splicing for communication 
purposes has been made during the past 
few years in joints of the compression 
splice type. The general idea of this type 
splice is not new as a number of old 
patents were granted years ago covering 
various types of sleeve connectors for 
the holding of wire and wire rope. These 
were not in general designed for use out 
on the line but in shops where power 
machinery was available. In later years 
engineers interested in the betterment of 
line wire splices for and 


power com- 


munication purposes applied variations of 


these old shop practices by drawing, 
compressing, swagging and rolling of 
sleeves and conductors. This research 
has made possible greatly improved 


joints for use in the field of communi- 
cation. 
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Top a 3-wire splice, 
next a 2-wire, a 
twisted sleeve and the 
twisted sleeve with a 
bridged soldered 


connection. 


- of the earliest methods of splic- 


ing line conductors consisted of 
placing the ends of the wire or cable in 


a thick 


and swagging the sleeve on the cable by 


walled sleeve under a die block 
striking the die with a heavy hammer. 
Another application of the hammer meth- 
od required a special cast sleeve which 
was simply hammered without a form- 
ing die. Still another method utilized a 
tool actuated by the combustion of gun 
powder in the making of a compression 
type, single and double tube sleeve joint. 
With this system a predetermined force 
was applied to a plunger, in a cylinder, 
by the ignition of a fixed amount of 
powder contained in a cartridge, inserted 
the tool. The 
plunger striking a blow on the sleeve 


in a closed chamber of 


and forces it against the forming die. 
The compression sleeves now available 
are of several different types and are in- 
stalled with various types of tools. These 
sleeves vary somewhat in design and 
method of installation but they all pro- 
vide in general the necessary qualities 
lacking in the ordinary twist type sleeve 
These qualities are lower resis- 


and 


joints. 


tance, greater mechanical strength 


the satisfaction of knowing that all joints 
will be of uniform and lasting quality 

@ One type of compression sleeve con- 
sists of a tube of soft 


single copper 





Splices of the served type made in iron wire. 





A deadend made with one type of com- 


pression sleeve. Extra sleeves of this type 
used for this deadend before compressing. 


crimped or punched in the center to 
provide a stop for the line wires as they 
are butted against it in the center. These 
sleeves are installed with a special roll 
ing tool. The tool has three grooves in 
the rollers to accommodate several dif 
ferent Flat 
cut in the flanges of the rollers to per- 
off the 


are opp sist 


sizes of sleeves sections are 


mit slipping the tool on and 


wire when the flat sections 
each other. 

The pressure of the rollers compresses 
into close contact with the 
Also the soft 


ned by the compression and elongation 


the sleeve 
line wire. sleeve is hard- 
so that a corresponding increase in its 
strength is obtained. To provide a greater 
safety factor with new wire coated with 
die grease, abrasives are generally used 
in a film of lacquer and emery dust off 
the inner surface of the sleeve. 

Another application of the rolled type 
differs that 
described however, 


somewhat from 


This 


also provides butt 


sleeve 
above. method 


splicing and_ utilizes 
the single sleeve. The sleeve is a soft 
copper tube on which a spiral thread has 
been milled causing the outer surface to 
assume a waved form. As the rolling too! 
is moved along the surface of the sleeve, 
the high pressure between the _ rollers 
transfers the wave form to the line wire, 
at the same time elongating and com 
pressing the sleeve. This is done by hav 
ing one roller contact the high portion 
of the sleeve as the opposiste roller con 
tacts the depressed portion. In this man 
ner the line wire is alternately forcea 
with the 


which 


up and down accompanying 


flow of copper sleeve produces 


the required holding power. By forming 
the splice in this manner the need of 
using an abrasive inside the sleeve is 
claimed to be eliminated. 

One other difference with this splice 
is the thickness of the sleeve wall. In 
order to provide the spiral groove and 
sufficient metal for a number of sizes 
of wire, the heavy wall sleeve is nec- 
essary. The pressure exerted by the tool, 
is in general, proportional to the wall 
thickness and the splicing tool is de- 
signed to provide the additional force. 


(Please turn to page 104) 
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"Tapping On” 


FE. governmental actions of import 
I f tl telephone industry loon 


ance T Lite tele] Orne l 
on the horizon during February, except 
the increasing interest in the national de 
fense program and the possibility of a 


solution for the smaller Independent tele 
phone companies in regard to the pri 
visions of the Wages-Hours Law 

The FCC has one major telephone 
task—the formulation of the Final Re 
port on the Telephone Investigation to 
Congress—and 1s holding two meetings 
a week on that subject At these sessions 
the Commission is studying the revisio1 

the Proposed Report, submitted by 
Commissioner Paul A. Walker, and is 
slowly drafting its views in a final form 


Chere is an attempt being made to send 


to Congress a report that will represent 
practically the unanimous viewpoint of 


the Commission 
[The confirmation of Commissionet 
Norman S. Case, former Rhode Island 


Governor, for a seven-year reappointment 





‘. 1 1 
was slated to e take up b the Senate 
11 lat 
during the latter part of Januar Ce 
missioner ¢ Repub! lont 
m Ss is¢ i ACD Cad if 1S 
nt ; ] 111 
practica dadle oad viewpoint on regu 
A an is re 1 t to the FC( 
s felt to strenothen t at ot 
. ‘ l, I, 7 . 
p fp t fl /l vere 
é if I | 1éVI1S fie 3 
I. 
, P » the b / 
efens rai the pre I 
CSS ?f10ns } 
; , ? [ 
PF } his } 
SCeEms S§ ) It s rather a con 
trast to the situatio the electric powe1 
. 1 
field where t y ernment defense « 
1 1 | 1 
hcials are inclined to regard that indus 


try as below par in preparedness and as 





. +f y rT) 1 . 
needi ¢ con able construction ot 


facilities and coordination of systems to 


meet any future war emergency demands 


Survey of Government 

Views on Communications 

Preparedness 

PRESIDENT Roosevelt in his recent 
national d 


lal defense message to Congress 


On 


By ROLAND C. DAVIES 
Editor 


Telecommunications Reports 


a symposiu of views from authorita 
tive governmental sources, secured by 
TELEPHONE ENGINEER, disclosed 
that the communications industry was 


highly regarded by the government o 


ficials, working on these problems, as 


satisfactorily and adequately prepared tot 
war emergency needs of the natior Phe 
President in his message proposed the 
appropriation of approximately $32,000, 
000 for “educational orders” for the art 


o enable industry to prepare tor quantity 


production of items which are non-cot 


mercial in character but are important 
from a military standpoint—possibly, al 
thoug the nature ot these itet ~ 
ire guarde S¢ et, some these 
funds will be « ended in the deve 
ment of communications ipy 
especially radi equip nent use ful 1 
iviat nd other mobile military unit 
Phe ( sensus or the iuthorit VE 
sources on the preparedness status « 
communications 1 d istr re sented i 
ture t it sh wed the te eph ‘ dustt 
particular was not only rende very 
ne peace time public service but wa 
in 6s ic] Snape is to he t1lizec it i 
moment's notice for national detense 
needs The highlights of these views 
were 
@ 1. That the wire communicatior 


lities of the United States, both telephone 
and telegraph,—and particularly in tele 
phony were certainly adequate bevond 
all question and were “tops” in_ th 
world Little betterment of the wire 
ystem was thought necessary In the 
case of war, there would be the natural 
need for extra facilities to the cant 

ments, aviation fields and military hea 
quarters. There might also be a necessit 


for the building of more wire plants in 


Washington 


country, where the telephone facilities at 
present are adequate for public usage in 
peace time but would prove unsatisfa 
tory with heavy military demands—the 
augmenting of the wire plant in such 
regions would be done very rapidly, in 
event of a war emergency. Another prob 
lem is the protection of major telephone 
exchanges in the larger seaboard cities 
especially New York, against potential 
air bombing raids. 
@ 2. In international communications th 
overwhelming attitude is that direct com 
munications to foreign nations as dis 
tinguished from indirect circuits or rout 
ings which have to traverse over the 
facilities of other countries are essential 
tor American national defense. The radio 
telegraph and radio telephone with its 
direct circuits from the United States to 
the foreign countries is regarded as the 
ost important medium to be maintaine¢ 
to meet any war or neutrality emergen 
cies The cables where they have direct 
routings are also fitted into the prepared 
ness picture in a major niche, but when 
the communications leave the American 
facilities and have to be handled on the 
stem of foreign nations in the indirect 
tings, it is felt stoppages and censoring 
are distinct hazards. Undoubtedly in event 
otf any war emergency the transoceanic 
radio communications facilities would 
receive a highiy concentrated attention 
trom the government leadership to utilize 
every conceivable improvement so that 
these services would be the right arm of 
the defense communications. In case of 
neutrality, the fact that all of the trans 
oceanic radio communications facilities 
are American owned, great reliance would 
be placed on the operating officials them 
selves to guard against the transmission 
of unneutral traffic 
@ 3. The manufacturing facilities of the 
communications industry—telephone and 
radio—are entirely ample and adequate 
and this country in this respect is bette: 
off than any other nation. Complete 
satisfaction with this situation appears to 


exist and as it is thought the coordina 
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tion for the manufacture of 


equipment to meet military needs is prob 


program 


ably in better shape in the communica- 
tions industry than in almost any other 
field 
equipment, Western Electric and the In- 


American industrial For telephone 
dependent manufacturing companies are 
in complete readiness and similarly in the 
field, R.C.A., 
Federal Telegraph and the other leading 
field for 
manufacturing is in radio mobile equip- 


radio communications 


companies. The big defense 


ment for aviation and ship wireless ap- 


paratus. There will undoubtedly be a 


heavy demand in both these categories, 
radio, but the 


especially for aviation 


manufacturing facilities are anticipated 
as able to keep pace with the production 
of the airplanes and the ships themselves. 
In connection with the mobile equipment 
it is likely that war needs would bring 
demand for the 


about an imperative 


latest types of radio apparatus in the 


aviation and marine units. 

@ 4. “War is hell” so the saying goes. 
But there perhaps may be a distinct con 
structive side for the communications in 
recalled that the 


dustry. It will be 


world war because of the demands for 


transoceanic communications, advanced 
radio technical development tremendously 
in a short span of a year or two, pro- 
ducing progress which some believe might 
have taken perhaps a decade in normal 
times. There are developments which 
under the new national defense prepara- 
tions can be stimulated. Possibly, because 
coaxial cable would 


of war needs, the 


become an absolute necessity as a link 


between the major cities. There is, of 
course, already the increasing trend to 
wards underground cable systems and this 
could be intensified since its advantages 
of storm protection, as well as guarding 
against any threat of air bombing, would 
be enhanced during such an emergency 
period. However, it is recognized in all 
sources that the present facilities are fully 
satisfactory with flexibility for defense 
needs, in general, not only because the 
plant of the telephone system and to a 
major degree the telegraph industry is 


in excellent condition but also because 


there are facilities on hand for 
peak Radio technical 


improvements are many, it is likely, and 


spare 
traffic demands. 
are practically unpredictable because of 
the fast-changing character of the art 


However, the emphasis certainly will 


take the direction of trying to find an 
and greater use of 
both in the 


answer for greater 


the spectrum, present-day 


standard bands and the ultra-high fre 


quencies. This is imperative in the na 
tional defense scheme of affairs to have 
the most economical use of the spectrum 
so as to meet all war needs. Television 
and facsimile are most valuable military 
radio weapons, but their 


uses, except 
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Convention 
Schedule 


Minnesota Telephone Associa- 
tion, Hotel St. Paul, St. Paul, 
January 24, 25 and 26. 


Texas Telephone Association, 
Baker Hotel, Dallas, March 22, 
23 and 24. 


Oklahoma Telephone Associa- 
tion, Huckins Hotel, Oklahoma 
City, March 27 and 28. 


Kansas Telephone Association, 
Municipal Auditorium, Junction 
City, March 30 and 31. 


Missouri Telephone Associa- 
tion, Hotel Muehlebach, Kansas 
City, April 3 and 4. 


Nebraska Telephone 
tion, Lincoln Hotel, 
April 11 and 12. 


Associa- 
Lincoln, 


Iowa Independent Telephone 
Association, Fort Des Moines 
Hotel, Des Moines, April 18, 19 
and 20. 


Ohio Independent Telephone 
Association, Deshler-Wallick Ho- 
tel, Columbus, April 25, 26 and 
27. 


Indiana Telephone Association, 
Claypool Hotel, Indianapolis, 
May 10 and 11. 


New York State Telephone As- 
sociation, Hotel Syracuse, Syra- 
cuse, May 23, 24, 25 and 26. 


The Illinois Telephone As- 
sociation, Pere-Marquette Hotel, 
Peoria, June 7 and 8. 











e 


that they are suggested for enemy obser 
vation and mapping purposes, have na- 
turally to remain undisclosed. 

@ 5. The problem of the tremendous de 
mand for radio facilities in frequency 
space presents an aspect that in the event 
of an emergency might necessitate a do- 
mestic rearrangement of radio services, 
both public communications and_ broad- 
casting—especially the latter—to provide 
wave-lengths that will be mandatory for 
aviation and other military \s an 


illustration, there might be a task to find 


uses. 


frequencies for the use of thousands of 
The priority in the spectrum 
a period might 
The 


Stations, 


airplanes 


in this country in such 
shift to the 


regarding 


mobile services pro 


gram broadcasting 
which ones would be taken over, leased 
wave-lengths, 


or used part-time as to 


would be a government secret. 

In the case of neutrality, broadcasting 
might be the subject of considerable in- 
terest because programs could become a 


possible medium for the transmission of 


code messages in espionage activities. 
\nother radio field in which intense 
governmental activity would occur in 


event of neutrality would be in the case 
of the foreign merchant ships and foreign 
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airplanes landing in this country. In the 


Nav y 


equipment of the foreign ships while in 


world war the sealed the radi 


American ports and probably a similar 


method would be utilized in the case 


vessels and airplanes in any current situa 
tion. However, it must be emphasized 
that the provisions of neutrality on the 
part of the United States as they would 
and 


effect communications 


would be dependent on the magnitude and 


broadcasting 


the theatre of future war. 


_ "E the 


of communications 


any 


Munich Pact the relationship 


and_ broadcasting 


to national defense has been given a much 


ereater and _ intensified attention and 


study by the government departments 


Frequent meetings, sometimes weekly, 
are being held by the government officials 
charged with these problems with the 
new Division of International Communi- 
cations of the State Department acting 
as the coordinating agency. At the FCC, 
with its 


the Engineering Department, 


able leadership and excellent record oi 
accomplishment, has carried the burden 
branch. Whereas this 
Interdepartmental 


for that group, 


which is the Radio 
Advisory Committee, has concentrated in 
the past toa considerable extent on tech 


nical matters, the matter of policies is 


now thought to be occupying a majo1 
place on its agenda. 
The governmental program tor com 


munications and broadcasting national de- 
fense preparedness, it is believed, would 
embody consideration of the general pub 
lic needs for those services. The policies, 
it is felt, 
with the 


words, it is 


would be in direct contrast 
nations In 


that the 


so called dictator 


other recognized 


public has become communications- 


minded and broadcasting conscious in the 


United States and while defense uses 
would get the priority it will not mean 
that the facilities will be completely 
taken away from the general public 


1914. at the beginning of the 
world war, and even in 1917 at the 
of the into the 


flict, long distance telephone 


Back in 
time 
American entrance con 
service was 
just commencing on its nation-wide scale 
radio a virtually squalling in 


and was 


fant, being confined to ship service, a 


small amount of night transoceanic traf- 
fic and amateur experimentation. Today 


the public relies on the telephone and 
telegraph and radio communications and 
the broadcasting audience is probably as 
potent from a political sense, if it ever 


should be crystallized, as any population 
group in the United States. 
The 45,000 amateur radio operators of 


the United States are regarded as a 
| 
i 


lighly valuable cog in the national de 


fense machine. From this group can be 
drafted the bulk of the supply of radio 
operators needed by the military services 


(Please turn to page 108) 
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Practical Applications of the db 
OME of the practical uses of the 
decibel are as follows (1) It is 
used to rate the transmission loss 
of a telephone circuit. (2) The 

transmission efficiency of telephone ap 

paratus such as_ subscribers sets, re 
peating coils, etc. can be rated in terms 
of the decibel to give a quantitative 
measure of their transmission efficiency 

(3) The voltage or power gain of an 

amplifier or repeater can be expressed in 
terms of the decibel. (4) The power out 
put of an amplifier, vacuum tubes, tele 
phone, etc. can be expressed in decibels 
These several applications are illustrated 
in Figure 1] 

Features of the Decibel 

In our study of the db we should rec- 

nize that it may be used for two dis 


tinctly different purposes, viz: (1) it 


may be used to express the ratio of th 
loss or gain which energy (either elec 
trical or acoustical) encounters in pass- 


ing through a circuit or through appara 
tus. (2) It may be used to express the 
quantitative value of energy (either ele 
trical or acoustical) at some point in a 
circuit or in space 

The first difficulty a student encounters 


in attempting to understand the decibel is 


the fact that it is basically a unit which 
expresses merely a ratio between two 
amounts of power, voltage, or current 
Here it differs from other units, such as 
the foot, pound, quart, etc. for whereas 
these all have a well defined quantitative 


1 
} 


ind physical significance the decibel does 
not as it expresses a ratio rather than a 
fixed value. For example, we can readily 
visualize the magnitude of three quarts, 
but it is somewhat harder to visualize 
three decibels even though we learn that 
three decibels represents a loss or gain 
ratio of either 0.5 or 2.0 
Ww can, however, use the decibel to 
express the quantitative value of 
electrical or acoustical energy at some 
point in a circuit by the use of a so 


called reference level to which the decibel 












© 


Amplifier or Repeater 








| 





Figure |—Typical Uses of the Decibel. 


This is the first of a series of articles which deal with various phases 
of telephone transmission work. These articles have been prepared as 
a self instruction medium for those telephone men who desire to school 
themselves in the fundamental theory of telephone transmission. Much 
of the information that will be carried is also applicable to the radio 
and public address fields. This article discusses the decibel. Many 
regard the decibel (db) as one of the most difficult to understand of 
the many electrical units, but a study of its various features will reveal 
that it is really quite simple and easy to use. 

The decibel is a unit developed by the Bell Telephone Laboratories 
primarily for use in rating the transmission efficiency of telephone cir- 
cuits and apparatus. It was first announced in 1924. At that time it 
was referred to as the TU which was an abbreviation for “transmission 
unit”. It was later renamed the decibel in honor of Alexander Graham 
Bell, inventor of the first telephone. It should be noted that the ac- 
cepted abbreviation for the decibel is db. Although originated for use 
in the telephone field it has become exceedingly popular in the radio, 
public address, and acoustic fields. 





Loss in speed 0.794 















Large —_ 
Small 
gear mel} 
% Input Output 
power power 
1 watt 0.794 watt 
Electrical Network 
Loss - 1 db 
Gain in speed for 1 db - 1.259 Ratio 1:0.794 
is referred. Even when the decibel is so Figure 2—Gear Ratio Compared 
used it is still a ratio although it does to the Decibel. 


have quantitative significance in this lat 
ter use 


Definition of the Decibel 





As telephone voice currents travel 
along a circuit they become progres 
sively weaker due to what is termed 


Subject: 
The 
Decibel 
(db) 


ittenuation That is, because of re 
sistance and other loss sources, energy 
is consumed in the circuit. It is there 
fore desirable to have some means of 
expressing the attenuation that voice 
currents encounter in passing over a 


circuit 





Prior to 1924 it was customary to 
pecify or quote circuit loss (or gain) 
in terms of a mile of standard cable 








(Please turn to page 89) 
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THERE’S ONE GREAT 

















EVEREADY A, 


OLUMBIA} 


/SRay LABEL 
TELEPHONE C 


S dry cell is the origina! ‘and 
ip, °C"! greatly improve 
It especially for tele? jife 
win delivers long service 
1. “Niformity and deP? 


in the highest deg'?® 


eo 


Lo) FE 
NG LIFE, 


TELEPHONE CELL 


Last APRIL we announced this cell un- 
der the same heading you have just read. 
Then that head-line was a promise. Today, 
whether you consider the verdict of labo- 
ratory tests, popularity among telephone 
men or our own sales figures ,..that prom- 


ise is an established fact. 


LAST APRIL WE SAID: 


“In combining the extra-service characteristics 
of the old ‘Eveready’ Long-Life Telephone Cell 
with the economy of the former ‘Columbia’ ‘Gray- 
Label’ Telephone Cell, this improved battery car- 
ries on the time-honored ‘Eveready’ tradition of 
constant improvement, and gives to telephone 
men everywhere the twin advantages of service 


and savings iv a single package!” 


AND NOW, YOU KNOW IT! 


NATIONAL CARBON COMPANY, INC. 


General Offices: New York, N. ¥ Branches: Chicago and San Francisco 


Unit of Union Carbide [ig and Carbon Corporation 


The words ‘‘Eveready, Columbia” and “Gray Label”’ are trade-marks of 


National Carbon Company, Inc 
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1939 DIRECTORY NUMBER 


@ Section *---PRODUCTS CLASSIFIED e 


e ACCOUNTANTS AND AUDITORS AMPLIFIERS—TELEPHONE 
@Bowdle, Donald C., Wheaton, IIl. @ Bank’s Mfg. Co., Chicago, Ill, 


Coffey System & Audit Co., Indianapolis, Ind. @ Communication Equipment & Engineering spas: * 
_ Engineering & Management Co., Lima, O. Til, 
@Herdrich & Boggs, Indianapolis, Ind. @ Graybar Electric Co., New York, N 
@Larkin & Co., John C., Syracuse, N. Y. @ Kellogg Switchboard & Supply Co., Chicago, Ill, 
Quatman, George B., Lima, O. Sundt Engineering Co., Chicago, ‘ 
Teceatl, CB. Columbus: Olio. oT Electric Co., Inc., N. Y.-C, (Dist. by Gr 
Telephone Engineering & Management Co., Lima, Ohio. elefonaktiebolaget L. M. Ericsson, Stockholm, 4 
ll un- ANCHOR RODS 
ae a ADDING MACHINES See Rods—Anchor 
read f er ary, Adding POR: Co., — Mich. 
— elt & Tarrant Mfg. Co., Chicago, II. . : . 
Monroe Calculating Machine Co., Inc., Orange, N. J. @ American Automatic Electric Sales Co., 
oday Remington Rand, Inc., Buffalo, N. Y. — Telephones & Supplies, 
be ' Tavella Sales Co., N. y. -apital Ornamental Iron Wo 4 
: _ Underwood Elliott Plier Co New York City — Expansion Bolt Co., Chicago, IIL 
labo- ‘Victor Adding Machine Co., Chicago, Il. Hubbard Co, Pitisburgh, Pas 
= Leich Sales Corp., Chicago, Ill. 
hone ADVERTISING—DIRECTORY Operadio Mig. Co. St. Chas 
Be Beatty Directory Co., Geo. F., St. Paul, Minn. Rawlplug Co., Inc., The, New York City. 
yrOm- Bee BBerry & Co., L. M., Dayton, O. Star Expansion Bolt Co., New York City. 


Donnelley Corp., R. H., Chicago, Ill. ANCHORS—GUY 

Ft. Wayne Printing Co., Ft. Wayne, Ind. I Works, San Anton a 
@Loomis Advertising Co., Kansas City, Mo. re va Electric ety ag 

Welker, J. H., Canton, O. @ Anaconda Wire & Cable Co., New York, N 


@ Automatic Electric Sales Co. Ltd., Chicago, | 
AIK (SOMPRESSORS @ Buckeye Telephone & S ply Co., Columbus, | 
Alberston Electric Co., Milwaukee, Wis. Canadian Telephones & pplies, Ltd., 
American Chain Co., Inc., Bridgeport, Conn. @ Chance Co., A. B., Caan. Mo. 
FE Benjamin Electric Mfg. Co., Des Plaines, Ill. @ Copperweld "Co. Glassport, Pa. 
ristics fa ~ Burning Brands Co., Chicago, Ill. Electroline Co., Chicago, I. | 
Cleveland Tractor Co., Cleveland, O. Everstick Anchor Co., The, Fairfield, Ia. 
Cell ’ Gardner-Denver Co., Quincy, Ill. ah te Electric Co., ‘New York City. 
- Homeli ., Port Chester, N. Y. High Tension Co., Inc., The, Phillipsburg, N. J. 
elite Corp., t Chester, N. @ Hubbard & C Pittsburgh, P 
‘Grav- -~Ingersoll-Rand Co., N. Y. C. ubbar Oy EME S - 
xray rs Iron Products Corp. . La Crosse, Wis. 
"Schramm, inc., Westchester, Pa. Joslyn Mfg. & Suppl Cow Chicago, 1 Tl. 
©. i Worthington Pump & Machinery Corp., Harrison, N. J. ame S- bey 
ry Cal ; : , Kearney Corp., Jas. R., St. Louis, Mo. : t 
' : @ Kell Switchboard & Sw Co., Chicago, IL 
ion of AIR CONDITIONING SYSTEMS @ Leich Sales Corp, rd Seon 
Albertson Electric Co., Milwaukee, Wis. Lewis Bolt & Nut Co., Minneapolis, Minn. 
nhone Autovent Fan & Blower Co., Chicago, Ill. Line Materia! Co., South Milwaukee, Wis. 
a pete. 2 Air — 5 oe City, Mo. Locke Insulator Corp., Pittsburgh, Pa. 
i " Carrier Corp., Syracuse, N. Y. Mast Utilit Sanat is, 
service ii - Carrier Engineering Co., Kansas City, Mo. OMe cen Ww — N. Stl Aoi Pai eg “ 
“? Curtiss Pneumatic Machinery Co., St. Louis, Mo. @ Oliver Iron & ee "does Pittsburg, Pa. 
Giant Mfg. Co., Council Bluffs, Ia. Railroad Repair & Supply Cos Chicago, ii. 
® Graybar Electric Co., New York City. Specialty Device Co., The, oO. 
Ingersoll-Rand Co., N. Ye @ Stromberg-Carlson Telephone M 
Stephenson Engineering Co., Auburn, N. Y. @ Suttle Equipment Co., Lawrenceville, Ill. a 
Westinghouse Electric & Mtg Co,, Bast Pittsh h, P Teiefonaktiebolaget L. M. Ericsson 
estinghouse ectric g. Co., Hast Pittsburg a. 
Wing Mig. Co, L. J, New York City. Weyerhaeuser Pole Co., Minneapolis, Minn. 
Wood Industries, Inc., Gar, Detroit, Mich. ANCHORS—HAND DRIVEN | 
Worthington Pump & ‘Machinery Corp., Harrison, N. J. @ American Automatic Electric Sales So., Ces 
yo da & Co. ere ge rag mm, 
AIR FILTERS OKelloey Switchboard & upply Chicago, 
Betz Air Conditioning Corp., Kansas City, Mo. @ Leich Sales Corp., Chicago, Il. Ba py 
Chicago, Ill. Line Material Co., South rebar Pas 


as 


Burning Brands Co., ; 

Albertson Electric Cea Milwaukee, Wis. Locke Insulator Corp., Pi 
. @ Owens-Illinois Glass Co., Muncie, Ind. Mastergrip Utilities S hp. ote Louk 
. Worthington Pump & Machinery Corp., Harrison, N. J. ® Stromberg-Carlson T ne ; Co. B 


AMMETERS Ackermon-Johnson Co., Chicago, Ill. 
See Electrical Insiruments—Ammeters @ American Automatic Electric Sales Co, Ch ~ 
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ie Milwaukee, Wis. 
Insulator Corp., Pittsburgh, Pa. 
ip Util. whe Ss Corp., St. Louis, Mo. 
? Corp., W. N., St. Louis, Mo. 
iver Iron & Steel Corp., Pittsburgh, Pa. 
- @Paine Co., Chicago, Ill. 
~ © Porcelain Products Inc, Findlay , 0. as 
Railroad r upp icago, 
acwines , The 


Star Expansion Bolt Co., New York City. 


SF /@ Stromberg-Carlson Telephone Mig. Co, Rochester, N. Y. 


Service To., Inc., Allentown, Pa. 


i ANCHORS—TWIST 
American Electric Sales Co., Chicago, Iil. 
- @ Automatic Electric — Co., Ltd., Chicago, Ill. 
_ _ Canadian Telephones & Supplies, Ltd., Toronto, Canada 
es S Graybar. Electric Co., New York City. 
- @ Hubbard & Co., Pittsburgh, Pa. 
Mfg. & Supply Co., Chicago, III. 
: Switchboard & Supply Co., Chicago, Il. 
Line Material Co., South Milwaukee, Wis. 
Insulator Corp., Baltimore, Md. 
tg-Carlson Telephone M‘g. Co., Rochester, N. Y. 


sar ANCHORS—WOOD 
~ .. Meredith Co., Wm. C.. Atlanta, Ga 
oe @ National Lumber & Creosoting ac Texarkana, Tex. 
Bae -Martin Lumber Co., Portland, Ore. 
Potosi Tie & Lumber Co., Dalas, Tex. 
Standard ¢ Co., Minneapolis, Minn. 
a Co., Orange, Tex. 
Py At wong Denver, =. 
Weyerhaeuser ole. rr ag, Minn. 
Preserving Pittsburgh, Pa. 


_ Wykoff Pipe & Creosoting Co., Ine., The. New York City. 


“ ANNUNCIATORS 
Bank’s Mfg. Co., Fuletgo, II. 
Bunnel! & Co, J. H. N. Y. 
Couch Co., Inc., S. H., North Quincy, Mass. 
onivads & Co., Norwalk, Conn. 
@Graybar Electric Co., New York City. 
Holtzer-Cabot Electric Co., The, Boston, Mass. 
-  ———s @ Kellogg Switchboard & Supply Co., Chicago, Ill. 
ae Repair & Supply Co., Chicago, Til. 
ee Carlson Telephone Mfg. Co., Rochester, N. Y. 
ea Sr Stanley & Patterson, Inc., New York City. 


APPRAISALS 
| See Engineers—Appraisal, Consulting, Valuation, Contracting 


ARMS, BRACKETS AND HOLDERS—TELEPHONE 
Shem Electric Co., Chicago, III. 
Automatic Electric Sales ¢. Ltd., Chicago, Ill. 
Bunnell & Co., J. H., N. Y. 
Telephones ‘& Supplies Ltd., Toronto, Canada. 
Co., A. B. Centralia, Mo. 
_ Cleverly Electrical “re Inc., Philadelphia, Pa. 


Pa. 


V 
Mis. & Supply Co., Chicago, III. 
nay omg & Sener Co., Chicago, Il. 


Z Tho Material Te. South Milwaukee, Wis. 
oo Corp., Baltimore, Md. 
N Electric Products Corp., Pittsburgh, Pa. 
Lumber & Co., Texarkana, Ark. 
Telephone Supply Co., The, Cleveland, O. 
Iron & Steel Co., Pittsburgh, Pa. 


®Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 
@ Suttle Equipment Co., Lawrenceville, Ill. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
Vreeland. B. F., Denver Colo. 
@ Western Electric Co, New York City. (Distributed by 
Graybar) 


ARRESTERS—LIGHTNING 


Allied Radio Corp., Chicago, Illinois. 
@ Automatic Electric Co., Chicago, Il. 
@ Automatic Electric Sales Co., Ltd., Chicago, Ill. 
@Brach Mfg. Corp., L. S., Newark, N. J. 
British Insulated Cables, Ltd., Prescot, Lancashire, Eng. 
® Buckeye Telephone & Supply Co., Columbus, O. 
Bunnell & Co., J. H., N. Y. C. 
Canadian Telephones Pe Supplies, Ltd, Toronto, Canada. 
@ Chance Co., A. B., Centralia, Mo. 
Cleverly Electrical Works, Inc., Philadelphia, Pa. 
@ Communication Equipment & ‘Engineering Co., 
Ill. 
@ Cook Electric Co., Chicago, Ii. 
Ferranti Electric, Inc., N. Y. C. 
General Electrical Co., Ltd., The, Coventry, England. 
@ Graybar Electric Co., New York, N. Y. 
Hoppe Engineering Co., Indianapolis, Ind. 
@ Hubbard & Co., Pittsburgh, Pa. 
@ Kellogg Switchboard & Supply Co., Chicago, IIl. 
Kearney Corp., Jas. R., St. Louis, Mo. 
@ Leich Sales Corp., Chicago, II. 
Line Material Co., South Milwaukee, Wis. 
National Electric Specialty Co., The, Toledo, O. 
@ Phillips Electrical Works, Ltd., Ontario, Canada. 
@ Porcelain Products, Inc., Findley, O. 
@ Rebuilt Electric Equipment Co., Chicago, III. 
@ Reliable Electric Co., Chicago, IIl. 
Screw Machine Products Corp., The, Providence, R. I. 
Shaw Insulator Co., Irvington, N. J. 
Siemens Brothers & Co., Ltd., London, England. 
Speer Carbon Co., St. Marys, Pa. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
Sundt Engineering Co., Chicago, IIl. 
@ Suttle Equipment Co., Lawrenceville, Iil. 
Telefon Fabrik Automatic, Copenhagen, Denmark. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
Union Electric Co., Indianapolis, Ind. 
@ Western Electric Co., New York, (Distributed by Graybar) 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


AUGER BITS 
@ American Automatic Electric Sales Co., Chicago, II. 
@ Bartlett Manufacturing Co., Detroit, Mich. 
Capital Ornamental Iron Works, Rockford, II. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Crescent Tool Co., Jamestown, N. Y. 
@ Graybar Electric Co., New York City. 
Greenlee Bros. & Co., Rockford, II. 
@ Hubbard & Co., Pittsburgh, Pa. 
Iwan Brothers, South Bend, Ind. 
Joslyn Mfg. & Supply Co., Chicago, IIl. 
@ Kellogg Switchboard & Supply Co., Chicago, III. 
@ Leich Sales Corp., Chicago, Ill. 
Millers Falls Co., Greenfield, Mass. 
Railroad Repair & Supply Co., Chicago, IIl. 
Snell Mfg. Co., Fiskdale, Mass. 
Star Bit & Tool Co., Rockford, III. 
@ Stromberg-Carlson Telephone Mfg. Co., 
@ Suttle Equipment Co., Lawrenceville, Ill. 
Swan Co., James, Seymour, Conn. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 


AUGERS—EARTH 


@ American Automatic Electric Sales Co., Chicago, Ill. 
Capital Ornamental Iron Works, Rockford, Ill. 
Canadian Telephones & Supplies, Ltd. , Toronto, Canada. 
@ Chance Co., A. B., Centralia, Mo. 

@ Coffing Hoist Co., Danville, Ill. 

Everstick Anchor Co., The, Fairfield, Ia. 
Feur Wheel Drive Auto Co., Clintonville, Wis. 

@ Graybar Electric Co., New York City. 

Greenlee Bros. & Co., Rockford, Ill. 
Highway Trailer Co., Edgerton, Wis. 

@ Hubbard & Co., Pittsburgh, Pa. 

Hydrauger Corp., owed b ses Francisco, Calif. 
Iwan Bros., South Bend, Ind. 
Joslyn Mfg. & Supply Co., Chicago, Ii. 


Chicago, 


Rochester, N. Y. 
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ig earney Corp., Jas. R., St. Louis, Mo. 
bison Switchboard & Supply Co., Chicago, Ill. 
| @Leich Sales Corp., Chicago, Ii. 
; Locke Insulator Corp., Baltimore, Md. 
»  @ Matthews Corp., W. N., St. Louis, Mo. 
_ Snell Mfg. Co., Fiskdale, Mass. 
Specialty Device Co., The, Cincinnati, O. 
Star Bit & Tool Co., Rockford, IIl. 
@ Stromberg-Carlson Telephone Mig. Co., Rochester, N. Y. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 


AUGERS—MASONRY 
© @American Automatic Electric Co., Chicago, II. 
+» @Hubbard & Co., Pittsburgh, Pa. 
AXES AND HATCHETS—LINEMEN’S 


American Fork & Hoe Co., The, Cleveland, O. 
@Graybar Electric Co., N. Y. C. 


© @Kellogg Switchboard & Supply Co., Chicago, Til. 


®Leich Sales Corp., Chicago, Ill. 


BARS—CROW, DIGGING AND TAMPING 


@ American Automatic Electric Sales Co., Chicago, IIl. 
American Fork & Hoe Co., The, Cleveland, O 
Bethlehem Steel Co., Bethlehes: Pa. 

: Canadian Telephones & Supplies, Ltd., Toronto, Canada, 
@ Chance Aare A. B., Centralia, Me, 

Cope, T. J., Inc., Philadelpbia, Pa. 
Dicke Tool Co., Inc, ., The, Downers Grove, Ill. 

@ Graybar Electric Co., New York City. 

@Hubbard & Co., Pittsburgh, Pa: 
oslyn Mfg. & Supply Co., Chicago, Il. 

earney Corp., Jas. R., St. Louis, Mo. 
pent Switchboard & Seoply Co., Chicago, Ill. 
ch Co., Oshkosh, W 

eLia Sales Corp., Chicken Ill. 

Line Material Co., South Milwaukee, Wis. 

@Oliver Iron & Steel Corp., Pittsburgh, Pa. 


® Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 


@ Suttle Equipment Co., Lawrenceville, il. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 


BATTERIES—DRY CELLS 


Ailied Radio Corp., Chicago, II. 
~@ American Automatic Electric Sales Co., Chicago, Ill. 
® Automatic Electric Sales Co., Ltd., Chicago, Ill. 
Bond Electric Corp., New Haven, Conn. 
Bright Star Battery s Clifton, N. J. 
Bunnell & Co., J. H., N. Y. C. 
Burgess Battery Co., F re, Ill. 
Canadian Telephones & Supplies, es Toronto, Canada. 
Edison, Inc., Thos. A., Bloomfield, N. J. 
General Dry Batteries, Ine., Cleveland, O. 
General Electric Co., Ltd., The, Coventry, England. 
@ Graybar Electrie Co., New York City. 
@ Kellogg Switchboard & Supply Co., Chicago, Ml. 
Le Carbone Co., Inc., Boonton, N. J. 
@ Leich Sales Corp., Chicago, Ill. 
Marathon Battery Co., Wausau Wis. 
@ National Carbon Co., New York City. 
@ Ray-0-Vac Co., Madison, Wis. 
Siemens Bros. & Co., Ltd.. Woolwich, London, England. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
Surplus Electric Equipment Co., Ine., New Richmond, Ind. 
@ Suttle Equipment Co., Lawrenceville, Ill. 
Tele-Pak Co., The, St. Paul, Minn. 
@ Union Carbide & Carbon Co., New York City. 
Waterbury Battery Co., The, Waterbury, Conn. 
Willard Storage Battery Co., Cleveland, Ohio. 
Winchester Repeating Arms Co., New Haven, Conn. 


BATTERIES—PRIMARY 


Allied Radio Corp., Chicago, Ill. 

@ American Automatic Electric Sales Co., Chicago, Il. 
British Insulated Cables, Ltd., Prescot, Lancashire, England. 
Bunnell & Co., J. H., N. Y. C. 

Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Edison, Inc., Thos. A., Bloomfield, N. J. 
General Electric Co., Ltd., The, Coventry, England. 
@ Graybar Electric Co., New York City. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
Le Carbone Co., Inc., Boonton, N. J. 

@ Leich Sales Corp., Chicago, Ill. 

@ National Carbon Co.. N. Y. C. 

Siemens Bros. & Co., Ltd., Woolwich, London, England. 

@ Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y¥. 
Waterbury Battery Co., The, Waterbury, Conn. 


BATTERIES—STORAGE 


Allied Radio Corp., Chicago, Tl. 
Alton Battery Co., Ltd, The, Alton Hants, England. 
@ American Automatic Electric Sales Co., Chieago, Ml. 
Beckman Mfg Co., Watseka, Il, 
Bond Electric Corp., New Haven, Conn. 
d. 


@Leich Sales 
@ North Electric Mfg. Co., The, Galion, O. 

Philadelphia Storage Battery Co., Philadelphia, Pa. 
Prest-O-Lite Battery Co., Inc., Indianapolis, Ind. 
@ Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 

Universal Battery Co., Chicago, Ill. 
Willard Storage Battery Co., Cleveland, 0. 


BATTERY CHARGING EQUIPMENT 


@ Electric Storage Battery Co., Philadelphia, Pa. 
@ Fansteei Metallurgical Corp., North Chicago, Ill. 





@ Graybar Electric Co., New York, N. ¥. 
Gould Storage Battery Corp., Depew, N. Y. 

@Leich Sales Corp., Chicago, Mil. 

@ North Electric Mfg. 
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BENCHES—MECHANICS’ AND WORK 
Angle Steel Stool Co., Inc., Plainwell, Mich. 
Lyon Metal Products Inc., Aurora. Ill. 


- BINDING POSTS 
_ Aluminum Co. of America, Pittsburgh, Pa. 
American Automatic Electric Sales Co., Chicago, Ill. 
Mfg. Corp, L. S., Newark. N. J. 
Bunnell & Co., J. H., N. Y. C. 
Electrical Works, Inc., Philadelphia, Pa. 


Telephone 
Suttle Equipment on Lawrenceville, mH. 
L. M. Ericsson, 


BLOCKS—-CONNECTING 


@ American Automatic Electric Sales Co., Chicago, IIl. 
Automatic Telephone & Electric Co., Ltd., Liverpool, England. 
Brach Mfg. Corp., L. S., Newark, N. J. 

Cleverly Electrical Works Inc., Philadelphia, Pa. 


Telephon 
Electric Distributing Co., N. Y. C. 


BLOCKS—FUSE 


4 a Automatic Electric Sales Co., Chicago, Il. 


Automatic Telephone & Electric Co., Ltd., Liverpool, England. 


Piet He: Own. 1. 3. Newark, N. J. 
& Co., J. H., New York, N. Y. 


| @ Western Electric Co, New York City. (Distributed by Graybar) 


a BLOCKS—TACKLE 

 @ American Automatic Electric Sales Co., Chicago, Ill. 
‘ Hoist & Derrick Co., St. Paul, Minn. 

Telephones & Supplies, Ltd., Toronto, Canada. 


@ Kellogg Switchboard & Supply Co., Chicago, Ill 

@ Reliable Electric Co., Chicago, Ill. 

@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 

@ Western Electric Co., N. Y. C. (Distributed by Graybar) 
White Electric Distributing Co., N. Y. C. 


BLOWERS—VENTILATING 
Autovent Fan & Blower Co., Chicago, Ll. 
@ Graybar Electric Co., New York, N. Y. 
Homelite Corp., Port Chester, N. Y. 
The Trane Co., LaCrosse, Wis. 


BOARDS—DISTRIBUTING 


Automatic Telephone & Electric Co., Ltd., Liverpool, England. 
@ Automatic Electric Co., Chicago, Ill. 
Albertson Electric Co., Milwaukee, Wis. 
General Electric Co., Ltd., The, Coventry, England. 
@ Graybar Electric Co., New York City. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@ Leich Sales Corp., Chieago, Il. 
@ Rebuilt Electric Equipment Co., Chicago, Ill. 
@ Reliable Electric Co., Chicago, Ii. 
@ Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 
Telefonaktiebolaget L. M. Eriesson, Stockholm, Sweden. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


BOARDS—POWER 


Albertson Electric Co., Milwaukee, Wis. 
@ Automatic Electric Co., Chicago, Ill. 
Automatic Telephone & Electric Co., Ltd., Liverpool, England. 
@ Graybar Electric Co., New York, N. Y. 
Cutler-Hammer, Inc., Milwaukee, Wis. 
General Electric Co., Ltd., The, Coventry, England. 
@ Craybar Electric Co., New York City. 
@ Kelloge Switchboard & Supply Co., Chicago, Ill. 
@ North Electric Mfg. Co., The, Galion, O. 
Screw Machine Products Corp., The, Providence, R. I. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


BOLT CLIPPERS 
@ American Automatic Electric Sales Co., Chicago, Ill. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Clark Bros. Bolt Co., Milldale, Conn. 
@ Forged Steel Products Co., Newport, Pa. 
@ Graybar Electric Co., New York, N. Y. 
Kearney Corp., Jas. R., St. Louis, Mo. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@ Leich Sales Corp., Chicago, Ill. 
Porter Inc., H. K., Everett, Mass. 
Railroad Repair & Supply Co., Chicago, Ill. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 


BOLTS—EXPANSION 
Ackermon-Johnson Co., Chicago, IIl. 
@ American Automatic Electric Sales Co., Chicago, III. 
@ Buckeye Telephone & Supply Co., Columbus, 0. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Chicago Expansion Bolt Co., Chicago, Il. 
Diamond Expansion Bolt Co., Inc., Garwood, N. J. 
@ Graybar Electric Co., New York City. 
@ Hubbard & Co., Pittsburgh, Pa. 
Joslyn Mfg. & Supply Co., Chicago, Ill. 
@ Kellogg Switchboard & Supply Co., Chicago, Il. 
@ Leich Sales Corp., Chicago, III. 
Lewis Bolt & Nut Co., Minneapolis, Minn. 
Line Material Co., So. Milwaukee, Wis. 
Locke Insulator Corp., Pittsburgh, Pa. 
@ National Lead Co., N. Y. C. 
@ Oliver Iron & Steel Corp., Pittsburgh, Pa. 
@ Paine Co., Chicago, Il. 
Rawiplug Co., Inc., The, New York City. 
Star Expansion Bolt Co., New York City. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 


BOLTS—TOGGLE 
Ackemon—Johnson Co., Chicago, Ill. 
@ American Automatic Electric Sales Co., Chicago, I! 
@ Buckeye Telephone & Supply Co., Columbus, O. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Expansion Bolt Co., Chicago, III. 


* 
@ Hubbard & Co., Pittsburgh, Pa. 

Joslyn Mfg. & Supply Co., Chicago, Il. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@ Leich Sales Corp., Chicago, Ill. 

Lewis Bolt & Nut Co., Minneapolis, Minn. 

Line Material Co., South Milwaukee, Wis. 

Locke Insulator Corp., Pittsburgh, Pa. 

National Electric Products Corp., Pittsburgh, Pa. 
@ Paine Co., Chicago, Ill. 

Rawlplug Co., Inc., The, New York City. 

Star Expansion Bolt Co., New York City. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
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BOLTS AND NUTS 


Aluminum Co. of Ame.ica, Pittsburgh, Pa. 


| @ American Automatic Electric Sales Co., Chicago, Il. 


American Screw Co., Providence, R. I. 

Bethichem Steel Co., Bethlehem, Pa. 

Burndy Engineering Co., Inc., New York, N. Y. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Clark Bros. Bolt Co., Milldale, Conn. 

Cleverly Electrical Works, Inc., Philadelphia, Pa. 


@ Leich Sales Corp., Chicago, Ill. 
@ Rebuilt Electric Equipment Co., Chicago, TL 
@ Suttle Equipment Co., Lawrenceville, TH. 


BOXES—TERMINAL 
@ Automatic Electric Co., Chicago, Il. 
@ Automatic Electric Co., Chicago, ™m. 
@ Brach Mfg. Corp., L. S., Newark, N. J. 
@ Buckeye Telephone & Supply Co., Columbus, O. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 


@ Graybar Electric Co., New York City. 
@Hubbard & Co., Pittsburgh, Pa. 
Joslyn Mfg. & Supply Co., Chicago, Il. 
“@ Kellogg Switchboard & Supply Co., Chicago, Il. 
Lewis Bolt & Nut Co., Minneapolis, Minn. 
i @ Leich Sales Corp., Chicago, Il. 
e. Line Material Co., South Milwaukee, Wis. 
3 Locke Insulator Corp., Pittsburgh, Pa. 
@ Oliver Iron & Steel Corp., Pittsburgh, Pa. 
Screw Machine Products Corp., The, Providence, R. I. 
i @Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 


BOND WIRES AND PLATES 


@ American Automatic Electric Sales Co., Chicago, Ill. 
American Steel & Wire Co., Cleveland, Ohio. 
: Brocklen Underground Electric Mfg. Co., Glenside, Pa. 
“il Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
= @ Copperweld Steel Co., Glassport, Pa. 
oe T. J. Cope Inc., Philadelphia, Pa. 
| @Graybar Electric Co., New York City. 
Keystone Steel & Wire Co., Peoria, III. 
Page Steel] & Wire Div., American Chain Co., Bridgeport, Conn. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 


BOOKS—ON TELEPHONE SUBJECTS 


@ Telephone Engineer Publishing Co., Chicago, II. 


BOOTHS—TELEPHONE PAY STATION 


@ American Automatic Electric Sales Co., Chicago, Ill. 

@ Automatic Electric Sales Co., Ltd., Chicago, Ml. 
Bunnell & Co., J. H., New York, N. Y. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 

@ Churchill Cabinet Co., Chicago, Til. 
Delta Manufacturing Company, Chicago, II. 

@Graybar Electric Co., New Yory City. 

@ Kellogg Switchboard & Supply Co., Chicago, Ill. 

@Leich Sales Corp., Chicago, Ll. 

_ . Sherron Metallic Corp., Brooklyn, N. Y. 

@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 

@ Suttle Equipment Co., Lawrenceville, Il. 

@ Western Electric Co., New York City. (Distributed by Graybar) 
Wilkinson Lumber Co., Allen A., Indianpolis, Ind. 


BOXES—CABLE 
@ Automatic Electric Co., Chicago, Ill. 
@ Automatic Electric Sales Co., Ltd., Chicago, DL 
@ Brach Mfg. Corp., L. S., Newark, N. J. 
British Insulated Cables, Ltd., Prescot, Lancashire, England. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Cook Electric Co., Chicago, Il. 
@ Graybar Electric Co., New York City. 
@ Kellogg Switchboard & Supply Co., Chicago, Il. 
@Leich Sales Corp., Chicago, Iil. 
Nationai Electric Products Corp., Pittsburgh, Pa. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
@ Western Electric Co., New York City. (Distributed by Graybar) 


BOXES—COIL 
Automatic Telephone & Electric Co., Ltd., Liverpool, England. 
@ Brach Mfg. Corp., L. S., Newark, N. J. 
@ Graybar Electric Co., New York City. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
> @ Reliable Electric Co., Chicago, Il. 


BOXES—INSULATED BATTERY 

@ American Automatic Electric Sales Co., Chicago, Tl. 
Automatic Telephone & Electric Co., Ltd., Liverpool, England. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 

@ Graybar Electric Co., N. Y. C. 

@ Kellogg Switchboard & Supply Co., Chicago, Ml. 

@ Leich Sales Corp., Chicago, Il. 
Paragon Electric Co., Chicago, Ill. 
Screw Machine Products Corp., The, Providence, R. I. 
Telefonaktiebolaget L. M. Ericsson, €’sckholm, Sweden. 

@ Western Electric Co., New York City. (Distributed by Graybar) 


BOXES—TELEPHONE 
Albertson Electric Co., Milwaukee, Wis. 
@ Automatic Electric Co., Chicago, Tl. : 
Automatic Telephone & Electric Co., Ltd., Liverpool, England. 
@ Churchill Cabinet Co., Chicago, Il. 
: Delta Manufacturing Co., Chicago, II!. 
© @Graybar Electric Co., New York, N. Y. 
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@ Churchill Cabinet Co., Chicago, Ill. 

@ Cook Electric Co., Chicago, Ml. 

@ Graybar Electric Co., New York City. 

@ Kellogg Switchboard & Supply Co., Chicago, MMi. 

@ Leich Sales Corp., Chicago, ni. 
National Electric Specialty Co., The, Toledo, O. 
Railroad Repair & Supply Co., Chicago, Ill. 

@ Rebuilt Electric Equipment Co., Chicago, Til. 

@ Reliable Electric Co., Chicago, Tl, 

@ Stromberg-Carison Telephone Mfg. Co., Rochester, N. ¥. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 

@ Western Electric Co., Ine., N. Y¥. C. (Distributed by Graybar) 
White Electric Distributing Co., N. Y. C. 


BRACES—CROSS-ARM 
@ American Automatic Electric Sales Co., Chicago, Tl. 
American Crossarm & Conduit Co., Chicago, Ill. 
@ Automatic Electric Sales Co., Ltd. Chicago, Ml. 
@ Buckeye Telephone & Supply Co., Columbus, O. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Carney & Co., B. J., Minneapolis, Minn. 
@ Chance Co., A. B., Centralia, Mo. 
Doubleday-Hill Electric Co., Pittsburgh, Pa. 
@ Graybar Electric Co., New York City. 
Hallett Iron Works, Harvey, Ill. 
Hatheway Patterson Corp., New York City. 
@ Hubbard & Co., Pittsburgh, Pa. 
Hughes Bros, Seward, Neb. 
Joslyn Mfg. & Supply Co., Chicago, Tl. 
@ Kellogg Switchboard & Supply Co., Chicago, Ml. 
@ Leich Sales Corp., Chieago, Tl. 
Lewis Bolt & Nut Co., Minneapolis, Minn. 
Line Material Co., South Milwaukee, Wis. 
Locke Insulator Corp., Pittsburgh, Pa. 
@ Oliver Iron & Steel Corp., Pittsburgh, Pa. 
Railroad Repair & Supply Co., Chicago, TIL. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
@ Suttle Equipment Co., Lawrenceville, Iii. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
Utilities Service Co., Inc., Allentown, Pa. 
Wrought Washer Mfg. Co., Milwaukee, Wis. 


BRACKETS—CABLE RACK EXTENSION 
@ American Automatic Electric Sales Co., Chicago, Tl. 
Cleveland Trencher Co., The, Cleveland O. 
@ Graybar Electric Co., N. Y. C. 
Hallett Iron Works, Harvey, Ill. 
@ Hubbard & Co., Pittsburgh, Pa. 
Joslyn Mfg. & Supply Co., Chicago, IIl. 
@ Kellogg Switchboard & Supply Co., Chicago, Il. 
@ Leich Sales Corp., Chicago, Il. 
Locke Insulator Corp., Pittsburgh, Pa. 
@ Oliver Iron and Steel Corp., Pittsburgh, Pa. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 


BRACKETS—METAL 
@ American Automatic Electric Sales Co., Chicago, Tl. 
@ Buckeye Telephone & Supply Co., Columbus, O. 
Doubleday-Hil! Electric Co., Pittsburgh, Pa. 
@ Graybar Electric Co., New York City. 
@ Hubbard & Co., Pittsburgh, Pa. 
Joslyn Mfg. & Supply Co., Chicago, Ill. 
@ Kellogg Switchboard & Supply Co., Chicago, MM. 
Lewis Bolt & Nut Co., Minneapolis, Minn. 
@ Leich Sales Corp., Chicago, Ml. 
Line Material Co., South Milwaukee, Wis. 
Locke Insulator Corp., Pittsburgh, Pa. 
@ Oliver Iron & Steel Corp., Pittsburgh, Pa. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y¥. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 


BRACKETS—OAK INSULATOR 


@ American Automatic Electric Sales Co., Chicago, Il. 
American Crossarm & Conduit Co., Chicago, Til. 

@ Buckeye Telephone & Supply Co., Columbus, O. 
Bunnell & Co., J. H., New York, N. Y. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Elkin Lumber & Mfg. Co., Elkin, N. C. 

@ Graybar Electric Co., New York City. 
Hatheway Patterson Corp., New York City. 
Hurt & Co., Ferrum, Va. 
Joslyn Mfg. & Supply Co., Chicago, Ill. 














5 


i 
| 


Hi 
; 
: 


F 
; 


lft 
i 


Chicago, Ill. 
Telephone Supply Co., Cleveland, O 
nage BRANDING EQUIPMENT 
_ Burning Brands Co., Chicago, IIl. 
BRIDGES, WHEATSTONE—POTENTIMETERS— 


eee TEST SETS 
@ Shalleross Manufacturing Co., Collingdale, Pa. 


Owen-I'linois Glass Co., Muncie, Ind. 
Ruberoid Co., The, New York, N. Y 


BURGLAR AND FIRE ALARM SYSTEMS 
Alberston Electric Co., Milwaukee, Wis. 
Burnell & Co., J. H., New York, N. Y. 
Gleverly Electrical Works, Inc., Philadelphia, Pa. 
Couch Co., North Quincy, Mass. 
Edwards & Co., Norwalk, Conn. 
The, Newton, Mass. 


Co., Chicago, Ml. 
Electric Co., New York City. 
_@ Kellogg Switchboard & Supply Co., Chicago, Ml. 


@ Rebuilt Electric Equipment Co., Chicago, Il. 

@ Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 
@ Suttle Equipment Co., Lawrenceville, Ill. 

@ Telephone Repair Co., Chicago, Il. , 


CABINETS—SWITCHBOARD 


Albertson Electric Co., Milwaukee, Wis. 
Automatic Telephone & Electric Co., Ltd., Liverpool, England. 
@ Churchill Cabinet Co., Chicago, Il. 
Delta Manufacturing Co., Chicago, IIl. 
@ Graybar Electric Co., New York City. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
) Ppcicy Electric Mfg. Co., Galion, O. . 
Leich Sales Corp., Chicago, 


co til. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
@ Telephone Repair Co., Chicago, III. 


CABLE—LEAD ENCASED 


Acorn Insulated Wire Co., Brooklyn, N. Y. 
@ American Automatic Electric Sales Co., Chicago, Ill. 
@ American Steel & Wire Co., Chicago, Ill. 
@ Anaconda Wire & Cable Co., New York City. 
@ Automatic Electric Sales Co., Ltd. Chicago, Il. 
British Insulated Cables, Ltd., Prescot, Lancashire, England. 
@ Buckeye Telephone & Supply Co., Columbus, O. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Communication Zquipment & Engineering Co., Chicago, HL 
Couch Co. Inc., 8S. H., North Quincy, Mass. 
General Cable Corp., New York City. 
General Electric Co., Bridgeport, Conn. 
@ Graybar Electric Co., New York City. 
Habrishaw Cable & Wire Corp., N. Y. C. 
Hazard Insulated Wire Works, Div. of the Okonite Co., Wilkes 
Barre, Pa. 
@ Kellogg Switchboard & Supply Co,. Chicago, Ml. 
bey Sales Corp., Chicago, Il. 
Lenz Electric Mfg. Co., Chicago, Ill. 
National Electric Products Corp., Pittsburgh, Pa. 
Pirelli General Cable Works, Ltd, Southampton, England. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Runzel Cord & Wire Co., Chicago, Il. 
Siemens Bros. & Co., Ltd., Woolwich, London, England. 
Simplex Wire & Cable Co., Boston, 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
@ Suttle Equipment Co., Lawrenceville, Il. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
@ Western Electric Co., New York City. (Distributed by Graybar) 


CABLE—PAPER INSULATED 

@ American Automatic Electric Sales Co., Chicago, Ill. 
American Electrical Works, Phillipsdale, R. I. 

@ American Steel & Wire Co., Chicago, Ill. 

@ Anaconda Wire & Cable Co., N. Y. C. 
British Insulated Cables, Ltd., Prescot, Lancashire, England. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 

@ Communication Equipment & Engineering Co., Chicago, Ill. 
General Cable Corp., New York City. 

@ Graybar Electric Co., New York City. 
Habrishaw Cable & Wire Corp., New York City. 
Hazard Insulated Wire Works, Div. of The Okonite Co., Wilke- 

Barre, Pa. 

@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
Kennecott Wire & Cable Co., Phillipsdale, R. I. 

@ Leich Sales Corp., Chicago, Il. 
National Electric Products Corp., Pittsburgh, Pa. 
Pirelli General Cable Works, Ltd., Southampton, England. 
Roebling’s Sons Co., J. A., Trenton, N. J. 
Runzel Cord & Wire Co., Chicago, Il. 
Siemens Bros. & Co., Ltd., Woolwich, London, England. 
Simplex Wire & Cable Co., Cambridge, Mass. 

@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 

@ Suttle Equipment Co., Lawrenceville, Il. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 

@ Western Electric Co., New York City. (Distributed by Graybar) 


CABLE—RUBBER COVERED 
Acorn Insulated Wire Co., Brooklyn, New York. 
Allied Radio Corp., Chicago, Ill. 
@ American Automatic Electric Sales Co., Chicago, Ml. 
@ American Steel & Wire Co., Cleveland, Ohio. 
Anaconda Wire & Cable Co., New York City. 
@ Automatic Electric Sales Co., Ltd., Chicago, Il. 
British Insulated Cables, Ltd., Prescot, Lancashire, England 
@ Buckeye Telephone & Supply Co., Columbus, O. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Communication Equipment & Engineering Co., Chicago, IIL 
General Electric Co., Bridgeport, Conn. 
@ Graybar Electric Co., New York City. 
Habirshaw Cable & Wire Corp., New York City. 
Hazard Insulated Wire Works, Div. of The Okonite Co., Wilke 
Barre, Pa. 
@ Kellogg Switchboard & Supply Co., Chicago, Il. 
@ Leich Sales Corp., Chicago, Ill. 
National Electric Products Corp., Pittsburgh, Pa. 
Pirelli General Cable Works, Ltd., Southampton, England. 
Roebling’s Sons Co., John A., Trenton, N. J. 
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Webster Co.. The. Chicago. Til. 
CABLE—SUBMARINE 


@ American Automatic Electric Sales Co., Chicago, Dl 
@ American Steel & Wire Co., Cleveland, Ohio. 
@ Anaconda Wire Cable Co., N. Y. 
@ Communication Equipment & Engineering Co., Chicago, li. 
@ Graybar Electric Co., New York City. 
Habirshaw Cable & Wire Corp., New York, N. Y. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@Leich Sales Corp., Chicago, Ill. 
National Electric Products Corp., Pittsburgh, Pa. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Siemens Bros. & Co., Ltd., Woolwich, London, England. 
Simplex Wire & Cable Co., Boston, Mass. 


CABLE—SWITCHBOARD 
Acorn Insulated Wire Co., Brooklyn, N. Y. 
American Electrical Works, Phillipsdale, R. L 
@ American Steel & Wire Co., Chicago, Ill. 
@ Anaconda Wire & Cable Co., New York City. 
@ Automatic Electric Co., Chicago, Il. 
@ Buckeye Telephone & Supply Co., Columbus, O. 
Canadian Telephones & Supplies, Lid., Toronto, Canada. 
@ Communication Equipment & Engineering Co., Chicago, Ill. 
Couch Co., Inc., North Quincy Mass. 
General Electric Co., Bridgeport, Conn. 
General Electric Co., Ltd., The, Coventry, Engiand. 
@ Graybar Electric Co., New York City. 
Habirshaw Cable & Wire Corp., New York City. 
Hazard Insulated Wire Works, Wilkes-Barre, Pa. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill 
Kennecott Wire & Cable Co., Phillipsdale, R. I. 
@Leich Sales Corp., Chicago, Ii. 
@ Lens Electric Mfg. Co., Chicago, It 
National Electric Products Corp., Pittsburgh, Pa. 
Pirelli General Cable Works, Ltd., Southampton, England. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Runzel Cord & Wire Co., Chicago, IL 
Serew Machine Products Corp., The, Providence, R. L 
Siemens Bros. & Co., Ltd., Woolwich, London, England. 
Simplex Wire & Cable Co., Boston, Mass, 
@ Stromberg-Carlszon Telephone Mfg. Co., Rochester, N. Y. 
@ Suttle Equipment Co.) Lawrenceville, Il. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
@ Western Electric Co., New York City. (Distributed by Graybar) 


CABLE BENDERS 
@ American Automatic Electric Sales Co., Chicago, Il. 
Barnard & Co., B, S., New York City. 
Brocklen Underground Electric Mfg. Co., Glenside, Pa. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Channell, J. W., Southgate, Calif. 
T. J. Cope Inc., Philadelphia, Pa. 
Everstick Anchor Co., The, Fairfield, Ia. 
Four Wheel Drive Auto Co., Clintonville, Wis. 
@ Graybar Electric Co., New York City. 
@ Kellogg Switchboard & Supply Co., Chicago, Il. 
@Leich Sales Corp., Chicago, Ill. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 


CABLE CARS 
@ American Automatic Electric Sales Co., Chicago, Ml. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Chance Co., A. B., Centralia, Mo. 
The Dicke Tool Co. Inc., Downers Grove, Il. 





CABLE CHAIRS 
@ Chance Co., A. B., Centralia, Mo. 
Joslyn Mfg. & Supply Co., Chicago, Ill. 
@ Kellogg Switchboard & Supply Co., Chicago, LL 
@Leich Sales Corp., Chicago, Ml. 
Railroad Repair & Supply Co., Chicago, Ill. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 


CABLE RACKS 


@ Automatic Electric Co., Chicago, Ill. 


Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Four Wheel Drive Auto Co., Clintonville, Wis. 
General Electric Co., Ltd., The, Coventry, England. 

@ Graybar Electric Co., New York, N. Y. 
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@ Kellogg Switchboard & Supply Co., Chicago, Il. 
@Leich Sales Corp., til. 

Railroad Repair & Supply Co., Chicago, Ill. 

Specialty Device Co., The, Cincinnati, O. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 


CABLE SPLICING MACHINES 
@ American Automatic Electric Sales Co., Chicago, Ill. 
@ Anaconda Wire & Cable Co., New York, N. Y. 


if 


H 


Tromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 


CALCULATING MACHINES 
Burroughs Adding Machine Co., Detroit, Mich. 


@ Stromberg-Carlison 


CARBON—GRANULAR 
@ Automatie Electric Co., Chicago, Il. 
General Electric Co., Ltd., The, Coventry, England. 
@ Graybar Electric Co., New York, N. Y. 


@ Western Electric Co., New York City (Distributed by Graybar) 


¥ 
ee 





CARRIER CURRENT EQUIPMENT 
tion Equipment & Engineering Co., Chicago, Ill. 
r Electric Co., New York City. 
‘¢ Switchboard & Supply Co., Chicago, Il. 
Telefonaktiebolaget L. M., Ericsson, Stockholm, Sweden. 
Western Electric Co., New York, N. Y. (Dist. by Graybar) 


CHAIRS—OPERATOR 


@ American Automatic Electric Sales Co., Chicago, Iil. 
Angie Steel Stool Co., Inc., Plainwell, Mich. 
Automatic Telephone & Electric Co., Ltd., Liverpool, England. 
Burroughs Adding Machine Co., Detroit, Mich. 
-  anadian Telephones & Supplies, Ltd., Toronto, Canada. 
/ @Do More Chair Co., Inc., Elkhart, Ind. 
Fort Wayne Printing Co., Fort Wayne, Ind. 


Mich. 
Rochester, N. Y. 
Western Electric Co., New York City. (Distributed by Graybar) 


CHESTNUT POLES 
See Poles—Ohestnut 


CLAMPS—CABLE 


‘@ American Automatic Electric Sales Co., Chicago, Ill. 
& Derrick Co., St. Paul, Minn. 
& Supply Co., Columbus, O. 
Engineering Co., Inc., New York, N. Y. 
Telephones & Supplies, Ltd., Toronto, Canada. 


Connector Co., Inc.. New York City. 
Electric Co., New York City. 
Pa. 
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Kellogg 
Kennecott 
Leich Sales Corp 
Lewis Bolt 
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CLAMPS—FUSE CLIP 
} American Automatic Electric Sales Co., Chicago, Il. 
3 Mfg. Corp., L. S., Newark, N. J. 
@c r Electric Co., New York City. 
- ¥deal Commutator Co., Sycamore, Til. 
- @ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 


CLAMPS—GROUND 


@ Copperweld Co., Glassport, Pa. 
Frankel Connector Co., Inc., New York, N. Y. 
@ Graybar Electric Co., New York City. 
@ Hubbard & Co., Pittsburgh, Pa. 
Joslyn Mfg. & Supply Co., Chicago, Ill. 
Kearney Corp., Jas. R., St. Louis, Mo. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@ Leich Sales Corp., Chicago, Ill. 
Lewis Bolt & Nut Co., Minneapolis, Minn. 
Line Material Co., South Milwaukee, Wis. 
Locke Insulator Corp., Pittsburgh, Pa. 
Mueller Electric Co., Cleveland, O. 
National Electric Products Corp., Pittsburgh, Pa. 
@ National Telephone Supply Co., Cleveland, O. 
@ Oliver Iron & Steel Corp., Pittsburgh, Pa. 
Railroad Repair & Supply Co., Chicago, Ill. 
@ Reliable Electric Co., Chicago, Ill. 
Sherman Mfg. Co.. H. B., Battle Creek, Mich. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
@ Suttle Equipment Co., Lawrenceville, IL 
Telefonaktiebolaget L. M., Ericsson, Stockholm, Sweden. 
Thomas & Sons Co., The R., Lisbon, O. 


CLAMPS—GUY 
@ American Automatic Electric Sales Co., Chicago, Ill. 
@ American Steel & Wire Co., Cleveland, Ohio. 
@ Buckeye Telephone & Supply Co., Columbus, O. 
Burndy Engineering Co., N. Y. City. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Chance Co., A. B., Centralia, Mo. 
@ Coffing Hoist Co., Danville, Ill. 
Everstick Anchor Co., The, Fairfield, Ia. 
@ Graybar Electric Co., New York City. 
@ Hubbard & Co., Pittsburg, Pa. 
Joslyn Mfg. & Supply Co., Chiczgo, Ill. 
Kearney Corp., Jas. R., St. Louis, Mo. 
@ Kellogg Switchboard & Supply Co., Chicago, Iil. 
@Leich Sales Corp., Chicago, Il. 
Lewis Bolt & Nut Co., Minneapolis, Minn. 
Line Material Co., South Milwaukee, Wis. 
Locke Insulator Corp., Pittsburgh, Pa. 
@ Oliver Iron & Steel Corp., ittsburgh, Pa. 
Railroad Repair & Supply Co., Chicago, Ill. 
Roebling’s Sons Co., J. A., Trenton, N. J. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
@ Suttle Equipment Co., Lawrenceville, III. 
Telefonaktiebolaget L. M., Ericsson, Stockholm, Sweden. 


CLAMPS—SPLICING 

Aluminum Co. of America, Pittsburgh, Pa. 

@ American Automatic Electric Sales Co., Clticago, Ill. 
Barnard & Co., B. S., New York City. 

@ Buckeye Telephone & Supply Co., Columbus, O. 
Burndy Engineering Co., Inc., New York, N. Y. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Cleverly Electrical Works, Philadelphia, Pa. 
Everstick Anchor Co., The, Fairfield, Ia. 

@ Graybar Electric Co., New York City. 
High Tension Co., Inc., The, Phillipsburg, N. J. 

@ Kellogg Switchboard & Supply Co., Chicago, Ill. 

@ Klein & Sons, Mathias, Chicago, Ii. 

@Leich Sales Corp., Chicago, Ill. 
Railroad Repair & Supply Co., Chicago, Ill. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 

@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 

@ Suttle Equipment Co., Lawrenceville, Il. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 


CLAMPS—STUBBING 
@ American Automatic Electric Sales Co., Chicago, Il. 
@ Graybar Electric Co., New York City. 
@ Hubbard & Co., Pittsburg, Pa. 
@ Leich Sales Corp., Chicago, Ill. 
Locke Insulator Corp., Pittsburgh, Pa. 
Samson Mfg. Co., Centerville, Ia. 


CLAMPS—TEST 
See Olipe and Clamps for Testing; Aleo Oonnestere 


CLEANERS—CONTACT 
Electric Specialty Mfg. Co., Cedar Rapids, Ia. 


CLEANING EQUIPMENT—SWITCHBOARD 
@ American Automatic Electric Sales Co., Chicago, IIL 
Breuer Electric Mfg. Co., Chicago, Il. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Curran Corp., The, Somerville, Mass. 
Curtiss Pneumatic Machinery Co., St. Louis, Mo. 
Electric Vacuum Cleaner Co., Inc., Cleveland, O. 
Electrolux, Inc., New York City. 
Eureka Vacuum Cleaner Co., Detroit, Mich. 
Ideal Commutator Dresser Co., Sycamore, II. 
Invincible Vacuum Cleaner Mfg. Co., Dover, O. 
@ Kellogg Switchboard & Supply Co., Chicago, Il. 
Martindale Electric Co., Cleveland, Ohio. 
Peiffer, P., Newark, N. J. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
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CLIMBERS—LINEMEN'S 
American Automatic Electric Sales Co., Chicago, Ill. 
Bartlett Mfg. Co., Detroit, Mich. 
Buckingham, W. H., Binghamton, N. Y. 
Bunnell & Co., J. H., New York, N. Y. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
04 B. Chance Co., Centralia, Mo. 
Davis Emergency Equipment & Co., New York City. 
: Dicke Tool Co., Inc., The, Downers Grove, Il. 
~@ Graybar Electric Co., New York City. 
Kellogg Switchboard & Supply Co., Chicago, Ill. 
Klein & Sons, Mathias, Chicago, Ill. 
Leich Sales Corp., Chicago, Il. 
Railroad Repair & Supply Co., Chicago, Il. 
Rebuilt Electric Equipment Co., Chicago, Il. 
Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
Suttle Equipment Co., Lawrenceville, Ill. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 


CLIPS—BATTERY 

Aluminum Co. of America Pittsburgh, Pa. 

+ @ American Automatic Electric Sales Co., Chicago, Ill. 
Bunnell & Co., J. H., New York, N. Y. 
Frankel Connector Co. Inc., New York City. 
Graybar Electric Co., New York City. 
Kellogg Switchboard & Supply Co., Chicago, Ill. 

bs @Leich Sales Corp., Chicago, Ill, 

: Mueller Electric Co., Cleveland, O. 
Railroad Repair & Supply Co., Chicago, Il. 

, Sherman Mfg. Co., H. B., Battle Creek, Mich. 

> @ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 


E CLIPS—CABLE 
| @ American Automatic Electric Sales Co., Chicago, Il. 
American Hoist & Derrick Co., St. Paul, Minn. 
+ @ American Steel & Wire Co., Cleveland, Ohio. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@A. B. Chance Co., Centralia, Mo. 
| @ Copperweld Steel Co., Glassport, Penn. 
" Frankel Connector Co., Inc., New York City. 
; reel Electric Co., New York City. 
'@ Hubbard & Co., Pittsburgh, Pa. 
; Joslyn Mfg. & Supply Co., Chicago, Ill. 
@ Kellogg Switchboard & Supply Co., Chicago, Il. 
" @Leich Sales Corp., Chicago, Ill. 
Lewis Bolt & Nut Co., Minneapolis, Minn. 
Minerallac Electric Co., Chicago, II. 
@ National Telephone Supply Co., The, Cleveland, O. 
i Pirelli General Cable Works, Ltd., Southampton, ao 
- @Stromberg-Carlson Telephone Mfg. Co., Rochester, 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Th lla 


CLIPS—FUSE 


» @ American Automatic Electrie Sales Co., Chicago, IL] 
Automatic Telephone & Electric Co., Ltd., Liverpool, England. 
Outler-Hammer Inc., Milwaukee, Wis. 

Graybar Electric Co., New York City. 
Hubbard & Co., Pittsburgh, Pa. 
’ @ Kellogg Switchboard & Supply Co., Chicago, Il. 

= @Leich Sales Corp., Chicago, Ill. 
Littelfuse Laboratories, Chicago, Ill. 
Railroad Repair & Supply Co., Chicago, Ill. 

a Sherman Mfg. Co., H. B., Battle Creek, Mich. 

= @Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 


CLIPS—WIRE ROPE 


@ American Automatic Electric Sales Co., Chicago, Ill. 
@ American Steel & Wire Co., Cleveland, Ohio. 
American Hoist & Derrick Co., St. Paul, Minn. 
P Barnard & Co., B. S., New York City. i 
| @ Buckeye Telephone & Supply Co., Columbus, O. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
= @Graybar Electric Co., New York City. 
| @Houbbard & Co., Pittsburgh, Pa. 
' Joslyn Mfg. & Supply Co., Chicago, Ill. 
Kearney Corp., Jas. R., St. Louis Mo. 
Kellogg Switchboard & Supply Co., Chicago, II. 
Leich Sales Corp., Chicago, Il. 
Lewis Bolt & Nut Co., Minneapolis, Minn. 
| @ Matthews Corp., W. N., St. Louis, Mo. 
> @Oliver Iron & Steel Corp., Pittsburgh, Pa. 
Railroad Repair & Supply Co., Chicago, Il. 
|  Roebling’s Sons Co., John A., Trenton, N. J. 
_ @Stromberg-Carison Telephone Mfg. Co., —— N. ¥. 
ahve Equipment Co., Lawrenceville, Il. 
ktiebolaget L. M. Ericsson, Stockholm, Sweden. 


CLIPS AND CLAMPS—TESTING 
Allied Radio Corp., Chicago, Ml. 

_ @ American Automatic Electric Sales Co., Chicago, Ill. 
| _ Automatic Telephone & Electric Co., Ltd., Liverpool, England. 
- @ Buckeye Telephone & Supply Co., Columbus, O. 

Bunnell & Co., J. H., New York, N. Y. 

Burndy Engineering Co., Inc., New York, N. Y. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Cleverly Electrical Works, Inc., Philadelphia, Pa. 
Crescent Tool Co., Jamestown, N. Y. 

Vahnestock Electric Co., Long Island City, N. Y. 





@ Graybar Electric Co., New York City. 
@ Kellogg Switchboard & Supply Co., Chicago, IM. 
@ Leich Sales Corp., Chicago, Ill. 
Mueller Electric Co., Cleveland, O. 
@ Reliable Electric Co., Chicago, Ml. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 
@ Stromberg-Carlson Telephone Mfg. Co.. Rochester, N. Y. 
@ Suttle Equipment Co., Lawrenceville, Tl. 


COILS—DUPLEXING 


@ Automatic Electric Co., Chicago, Tl. 
Bunnell & Co., J. H., New York City. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 

@ Communication Equipment & Engineering Co., Chicago, TT). 
General Electric Co., Ltd., The, Coventry, England. 

@ Graybar Electric Co., New York City. 

@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 


COILS—INDUCTION 


Albertson Electric Co., Milwaukee, Wis. 

@ Automatic Electric Co., Chicago, Tl. 
Automatic Telephone & Electric Co., Ltd., Liverpool, England. 
Automatique Electrique de Belgique, Antwerp, Belgium. 
Bunnell & Co., J. H., New York City. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada, 


@ Communication Equipment & Engineering Co., Chicago, TH. 
General Electric Co., Ltd., The, Coventry, England. 

@ Graybar Electric Co., New York City. ; 
Inca Mfg. Div., Phelps Dodge Copper Products Bp Fort bi k 

@ Kellogg Switchboard & Supply Co., Chicago, Tl. 

@ Leich Sales Corp., Chicago, Ml. 

@ Rebuilt Electric Equipment Co., Chicago, Ml. 

@ Stromberg-Carlson Telephone Mfg. Co. a Rochester, N. Y. 

@ Suttle Equipment Co., Lawrenceville, Tl. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 

@ Western Electric Co., New York City. (Distributed by Pe 


COILS—LOADING 
@ Automatic Electric Co., Chicago, Tl. 
Automatic Telephone & Electric Co., Ltd., Liverpool, England. 


Bunnell & Co., J. H., New York City. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 


@ Communication Equipment & Engineering Co., Chieago, TL 
@ Graybar Electric Co., New York City. 

Inca Mfg. Div., Phelps Dodge Copper Products Corp., Fort Wayne, 
@ Kellogg Switchboard & Supply Co., Chicago, Til. 


COILS—REPEATING 
Albertson Electric Co., Milwaukee, Wis. 
@ Automatic Electric Co., Chicago, Il. 
Automatic Telephone & Electric Co., Ltd., Liverpool, England. — 
Automatique Electrique de Belgique, Antwerp, Belgiun. nt 
Bunnell & Co., J. H., New York City. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Communication Engineering & Equipment Co., Chicago, Il. 
General Electric Co., Ltd., The, Coventry, England. 
@ Graybar Electric Co., New York Ant 
Inca Mfg. Div., Phelps Dodge Copper Products gs Fort Wi 
@ Kellogg Switchboard & Supply Co., Chicago, Il 
@ Leich Sales Corp., Chicago, Til. 
@ Rebuilt Electric Equipment Co., Chicago, Tl. 
@ Stromberg-Carlson Telephone Mfg. ig Rochester, N. ¥. 
@ Suttle Equipment Co., Lawrenceville, Tl 


Telefonaktiebolaget L. M. Ericsson, Btockholm, Sweden. 
@ Western Electric Co., New York City. (Distributed by Graybar) 


COILS—PRESISTANCE 

Albertson Electric Co., Milwaukee, -e 

@ Automatic Electric Co., Chicago, Tl. 
Automatic Telephone & Electric Co., Ltd., Liverpool, England. 
Buniell & Co., J. H., New York City. : 
Canadian Telephones & Supplies, Ltd., Toronto, Canada, 

@ Communication Engineering & Equipment Co., Chicago, Il. 
General England. 


Gray fa, Pa. 
@ Kellogg Switchboard & Supply Co.. Chicago, Tl. 
Leeds & Northrup Co., Philadelphia, Pa. 
Leich Sales Corp., Chicago, Ill. 
North Electric Mfg. ye agare  “e 0. 
leross Mfz. Co., Co 
S inccttcustes Telephone Mfg. Co., Rochester, N. ¥. 
percormeaty: ie + od L. M. Ericsson, Stockholm, Sweden. 
The, Philadelphia, Pa. 
ectric Co., New York City. (Distributed by ¢ 


COILS—REWOUND 
Albertson Electric Co., Milwaukee, Wis. 

@ Buckeye Telephone & Supply Co., Columbus, O. 
Bunnell & Co., J. H., New York, N. Y. 
Graybar Electric Co., New York City. 

Leich Sales Corp., Chicago, Ill. 

North Electric Mfg. Co., The, Galion, O. 
Rebuilt Electric Equipment Co., rm I. 
Suttle Equipment Co., Lawrenceville, Til. 
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COMMUTATOR RESURFACERS 
FG Electric Co., New York City. 
Idea} Commutator Dresser Co., Sycamore, IL 
Martindale Electric Co., Cleveland, Ohio. 


COMPOSITIONS—INSULATING 


Corp., New York City. 
: Barnard & Co., B. S., New York City. 
é Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
 @ Graybar Electric Co., New York City. 
‘s Inc., Brooklyn, N. Y. 
Co., Inc., New York City. 
City. 


Woolwich, Londen, England. 


COMPOUNDS—PLASTIC AND LIQUID RUBBER 


American Cyananid-Chemical Corp., Chicago, III. 
Barnard & Co., B. S., New York City. 
_@ Bartlett Mfg. Co., Detroit, Mich. 
Co., The B. F., Akron, O 


- @Graybar Electric Co., New York City. 


Yehns-Manville, New York, N. Y. 
Ruberoid Co., New York City. 
Self-Vulcanizing Rubber Co., Inc., Chicago, IL 


COMPOUNDS—RUBBER 


_ U. 8. Rubber Co., New York City. 
Van Cleef Bros., Chicago, 1. 


3 CONDENSERS 
Albertson Electrie Co., ste a Wis. 
Redio Corp., Chicago, Ill. 


Fy Ltd., 
tans. a ttestr Cx Cctaben O. 
_ Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Communication Equipment & Engineering Co., Chicago, Ill. 
Electric Specialty Co., The, Cresco, Ia. 
PES Fansteel Metal North Chicago, Il. 
a General Electric Ltd., Coventry, England. 
- General Radio Co., Mass. 
ip Sester Kiecizis Co. New York, N. Y. 
» New York City. 
ek Switchboard & Supply Co., Chicago, IL 
Leads & Northrup Co.. Philadelphia, Pa. 
elem Gale Corp.. Chicago, I. 
_ Mater Company, The, Chicago, III. 
Railroad Repair & Supply Co., Chicago, IL 
_ Solar Mfg. Corp., New York, N. Y. 
Telephone Mfg. Co., Rochester, N. Y. 
Equipment Co., Lawrenceville, Ill. 
Fabrik Automatic, Copenhagen, Denmark. 


Telefonaktiecbolaget L. M. Ericason, Stockholm, Sweden. 
Thompson Co., The, Philadelphia, Pa. 
The Trane Co., LaCrosse, Wis. 


CONDUIT—ASBESTOS 


@ Graybar Electric Co., New York City. 
Johns-Manville, New York City. 


CONDUIT—CEMENT 
@ Graybar Electric Co., New York City. 
Johns-Manville, New York City. 
@ Leich Sales Corp., Chicago, Ill. 
Metropolitan Device Corp., Brooklyn, N. Y. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Swedea. 


CONDUIT—CLAY 


@ American Automatic Electric Sales Co., Chicago, Ill. 
@ Automatic Electric Sales Co., Ltd., Chicago, IL 
Barnard & Co., B. S., New York City. 
Brazil Hollow Brick & Tile Co,, Brazil, Ind. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Clay Products Co., Brazil, Ind. 
@ Graybar Electric Co., New York City. 
Kaul Clay Mfg. Co., Toronto, O. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@ Leich Sales Corp., Chicago, Il. 
National Fireproofing Corp., Pittsburgh, Pa. 
Shawmut Clay Mfg. Co., St. Marys, Pa. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 


CONDUIT—CREOSOTED WOOD 
@ American Automatic Electric Sales Co., Chicago, Ill. 
American Crossarm & Conduit Co., Chicago, Il. 
American Forest Products Corp., New York, N. Y. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Graybar Electric Co., New York City. 
Gulf States Creosoting Co., Hattiesburg, Miss. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
Koppers Co., Pittsburgh, Pa. 
@Leich Sales Corp., Chicago, Il. 
Meredith Co., Wm. C., Atlanta, Ga. 
Neidermeyer-Martin Lumber Co., Portland, Ore. 
Norfolk Creosoting Co., Norfolk, Va. 
Pensacola Creosoting Co., Pensacola, Fia. 
Southern Wood Preserving Co., Atlanta, Ga. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
Vreeland, B. F., Denver, Colo. 
@ Wood Preserving Corp., The, Pittsburgh, Pa. 
Wycoff Pipe & Creosoting Co., Inc., The, New York Olty. 


CONDUIT—FIBRE 
@ American Automatic Electric Sales Co., Chicago, Il. 
@ Anaconda Wire & Cable Co., New York, N. Y. 
@ Automatic Electric Sales Co., Ltd., Chicago, Ill. 
Brown Co., Portland, Me. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Fibre Conduit Co., New York City. 
@ Graybar Electric Co., New York City. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@Leich Sales Corp., Chicago, Ill. 
Line Material Co., South Milwaukee, Wis. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 


CONDUIT—STEEL 
@ American Automatic Electric Sales Co., Chicago, Il. 
@ Graybar Electric Co., New York City. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
National Electric Products Corp., Pittsburgh, Pa. 
Steel & Tubes, Inc., Cleveland, O. 


CONDUIT INSTALLERS 
@ Graybar Electric Co., New York City. 
Hirsch Organization, Gustav, Columbus, O. 
National Bngineering & Construction Co., Chicago, Dl. 


CONDUIT TOOLS 
@ American Automatic Electric Sales Co., Chicago, Ill. 
Barnard & Co., B. S., New York City. 
Brocklen Underground Electric Mfg. Co., Glenside, Pa. 
Canadian ee & Supplies, Ltd., Toronto, Canada. 
Cleveland Trencher Co., The, Cleveland, O. 
Cleverly Electrical Works, Ltd, Philadelphia, Pa. 
T. J. Cope Inc., Philadelphia, Pa. 
Dicke Tool Co., Inc., The, Downers Grove, IIL 
@ Graybar Electric Co., New York City. 
Greenlee Bros. & Co., Rockford, Ill. 
@ Kellogg Switchboard & Supply Co., Chicago, Il. 
@Leich Sales Corp., Chicago, Il. 
Line Material Co., South Milwaukes, Wis. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y 


CONES—GROUND 
@ American Automatic Electric Sales Co., Chicago, DL 
@ Brach Mfg. Corp., L. 8., Newark, N. J. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Chance Co., A. B., Centralia, Mo. 
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& Co., Pittsburgh, Pa. 

Joslyn Mfg. & Supply Co., Chicago, Ill. 
@ Kellogg Switchboard & Supply Co., Chicago, Il. 
@Leich Gales Corp., Chicago, Ill. 

National Electric Specialty Co., Toledo, O. 

Paragon Electric Co., Chicago, Ill 

Railroad Repair & Supply Co., Chicago, Ill. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 


CONNECTORS—BATTERY 
Allied Radio Corp., Chicago, Ill. 
@ American Automatic Electric Sales Co., Chicago, Tl. 
@Brach Mfg. Corp., L. S., Newark, N. J. 
Bunnell & Co., J. H. New York, N. Y. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Electric Storage Battery Corp., The, Philadelphia, Pa. 
Fahnestock Electric Co., Long Island City, N. Y. 
Frankel Connector Co. Inc., New York City. 
Gould Storage Battery Corp., Depew, N. Y. 
@ Graybar Electric Co., New York City. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@Leich Sales Corp., Chicago, Ill. 
Mueller Electric Co., Cleveland, O. 
Railroad Repair & Supply Co., Chicago, IL 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
@ Suttle Equipment Co., Lawrenceville, Il. 
Waterbury Battery Co., The, Waterbury, Conn. 


CONNECTORS—CABLE 


@ Anaconda Wire & Cable Co., New York, N. Y. 
@ American Automatic Electric Sales Co., Chicago, Ill. 
@ Chance Co., A. B., Centralia, Mo. 

Crescent Tool Co., Jamestown, N. Y. 

@ Forged Steel Products Co., Newport, Pa. 

Frankel Connector Co., Inc., New York City. 

@ Graybar Electric Co., New York City. 

High Tension Co., Inc., The, Phillipsburg, N. J. 
@ Kellogg Switchboard & Supply Co., Chicago, Iil. 
@Leich Sales Corp., Chicago, Ill. 

Nationa! Electric Products Corp., Pittsburgh, Pa. 
@ National ‘felephone Supply Co., Cleveland, Ohio. 


CONNECTORS—WIRE-SOLDERLESS 
Allied Radio Corp., Chicago, Ill. 
@ American Automatic Electric Sales Co., Chicago, Il. 
@ Anaconda Wire & Cable Co., New York, N. Y. 
Barnard & Co., B. S., New York City. 
@ Brach Mfc. Corp., L. S., Newark, N. J. 
Bunnell & Co., J. H, New York, N. Y. 
Burndy Engineering Co., New York City. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Chance Co., A. B., Centralia, Mo. 
Cleverly Electrical Works, Inc., Philadelphia, Pa. 
Electroline Co., Chicago, Ill. 
Electric Specialty Mfg. Co., Cedar Rapids, Ia. 
Frankel Connector Co., Inc., New York City. 
@ Graybar Electric Co., New York City. 
High Tension Co., Inc., The, Phillipsburg, N. J. 
Holtzer-Cabot Electric Co., The, Boston, Mass. 
@ Hubbard & Co., Pittsburgh, Pa. 
Ideal Commutator Dresser Co., Sycamore, Ill. 
Joslyn Mfg. & Supply Co., Chicago, Tl. 
Kearney Corp., James H., St. Louis, Mo. 
®@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@Leich Sales Corp., Chicago, Ill. 
Line Material Co., South Milwaukee, Wis. 
Locke Insulator Corp., Baltimore, Md. 
@ Matthews Corp., W. N., St. Louis, Mo. 
National Electric Products Corp., Pittsburgh, Pa. 
@ National Telephone Supply Co., Cleveland, O. 
Railroad Repair & Supply Co., Chicago, Ill. 
@ Reliable Electric Co., Chicago, Mi. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
@ Suttle Equipment Co.. Lawrenceville, Ill. 


CONVERTERS—D.C, to A.C. 
Albertson Electric Co., Milwaukee, Wis. 
@ Automatic Electric Co., Chicago, Ill. 
Carter Motor Co., Chicago, Ill. 
Gould Storage Battery Corp., Depew, N. Y. 
@Grayber Electric Co., New York City. 
Pioneer Gen-E-Motor Corp., Chicago, Dl. 
@ Rebuilt Electric Equipment Co., Chicago, Ill. 
@ Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


Graybar Electric Co., New York City. 
O rertara 


utomatic Telephon 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 


@ Electric Specialty Mfg. Co., Cedar Rapids, Ia. 
Genera] Electric Co., Ltd., The, Coventry, 
Gould Storage Battery Corp., Depew, N. Y¥. 
Electric Co., New York City. 
Holtzer-Cabot Electric Co., The, Boston, Mass. 
@ Kellogg Switchboard & Supply Co., Chicago, Il. 
Leich Sales Corp., Chicago, Tl. 
North Electric Mfg. Co., The, Galion, O. 
Pioneer Gen-E-Motor Corp., Chicago, Il. 
@ Rebuilt Electric Equipment Co., Chicago, Il. 
@ Stromberg-Carlaon Telephone Mfg. Co., Rochester, N. ¥. 
Equipment Co., New York City. 
@ Western Electric Co., New York City (Distributed by Graybar) 


CORDS—SWITCHBOARD AND TELEPHONE 


Albertson Electric Co., Milwaukee, Wis. 

@ Automatic Electric Co., Chicago, Ill. 

Automatic Telephone & Electric Co., Ltd., Liverpool, England. 
Automatique de Belgique, Antwerp, Belgium. 
British Insulated Cables, Ltd., Prescot, Lancashire, England. 

@ Buckeye Telephone & Supply Co., Columbus, O. 

Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Commercial Cord Co., East Rochester N. Y. 

@ Communication Equipment & Engineering Co., Chicago, Till. 
Crescent Instrument Wire & Cable Co., Trenton, N. J. 
Edwards & Co. Inc., Norwalk, Conn. 

General Electric Co., Bridgeport, Conn. 

@ Graybar Electric Co., New York City. 

.. Framingham, Mass. 

@ Kellogg Switchboard & Supply Co., Chicago, I). 

@ Leich Sales Corp., Chicago, Il. 

@ Lenz Electric Mfg. Co., Chicago, Ill. 

National Electric Products Corp., Pittsburgh, Pa. 


Hartford, Conn. 
@ Western Electric Co., New York City (Distributed by Graybar) 
co 


@ American Automatic Electric Sales Co., Chicago, Til. 
British Insulated Cables, Ltd., Prescot, Lancashire, England. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Capitol Ornamental Iron Works, Rockford, Til. 

@ Chance Co., A. B., Centralia, Mo. 

Clow & Sons, James B., Chicago, Til. 





@ Advertisement in this issue—See Index to Advertisers, Page 114 
YOUR JANUARY, 1939 TELEPHONE ENGINEER 








if 
e 


Switchboard A Supply Co., Chicago, Ill. 
.. Pittsburgh, Pa. 

Corp., Chicago, Iil. 
Material Co., South Milwauke, Wis. 


i 


1 


Cedar Co., Minneapolis, Minn. 
-Carlson Telephone Mfg. Co., Rochester, N. Y. 
Equipment Co., Lawrenceville, i. 
L. M. Ericsson, Stockholm, Sweden. 
Creosoting Co., an Tex. 
Vreeland, B. F., Denver, Colo. 
Wood Preserving Corp., The, Pittsburgh, Pa. 
Wyckoff Pipe & Creosoting Co., Inc., The, New York City. 


CROSS-ARMS—TEMPORARY 


American Automatic Electric Sales Co., Chicago, Il. 
Coffing Hoist Co., Danville, Ill. 


@ American Automatic Electric Sales Co., Chicago, Il. 
American Creosoting Co., Louisville, Ky. 
Forest Products Co., Inc., New York City. 


Creosoting Co., Texarkana, Tex. 
Pole & Treating Co., Minneapolis, Minn. 

Niedermeyer-Martin Lumber Co., Portland, Ore. 
Norfolk Creosoting Co., Norfolk, Va. 
Partridge Lumber Co., T. M., Minneapolis, Minn. 
Pensacola Creosoting Co., Pensacola Florida. 
Potosi Tie & Lumber Co., Dallas, Tex. 
Republic Creosoting Co., Indianapolis, 
Standard Cedar Co., Minneapolis, Minn. 


‘@ Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 


_.. Cleverly 
@ Hubbard & 
Joslyn Mfg. & Supply Co., Chicago, Ill. 
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Creosoting Co., Orange, Tex. 
@ Valentine & Clark Corp., St. Paul, Minn. 
Vreeland, B. F., Denver, Colo. 
— Pole Co., Minneapolis, ae 


Bam Co., The, Pittsburgh, 
Creosoting Co., Inc., The? 


DIALS 
Nae Electric Co., Chicago, Ill. 


Sew York City. 


Automatic Telephone & Electric Co., Ltd., Liverpool, England. 


Automatique Electrique de Belgium, Antwerp, Belgium. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Chatillion & Sons, John, New York, N. Y. 

Chieayo Thrift €o., Chicago, Ill. 

General Electric Co., Ltd., The, Coventry, England. 


Sagram-Richardson Mfg. Co., ata Falls, Pa. 
oO. 


The, 
Corp., The, Providence, R. I. 
, Woolwich, London, England. 


Ericsson, Stockholm, Sweden. 
Electric Co., New York City (Distributed by Graybar) 


DIES—DRAWING AND STAMPING 
ee Works, Inc., Philadelphia, Pa. 
Co., Pittsburgh, Pa. 
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Corp., Chicago, Ill. 
Matthews & Co. Inc., James H., Pittsburgh, Pa. 
Railroad Repair & Supply Co., Chicago, III. 
Weber Bros. Mental Works, Chicago, IL 
Webster Co., The, Chicago, Ill. 
Wrought Washer Mfg. Co., Milwaukee, Wis. 


DIGGERS—TRENCH 

American Hoist & Derrick Co., St. Paul, Minn. 
Barber-Greene Co., Aurora, Ill. 
Cleveland Trencher Co., The, Cleveland, O. 
Four Wheel Drive Auto Co., Clintonville, Wis. , 
Gardner-Denver Co., Quincy, II. 

@ Graybar Electric Co., New York City. 

@ Hubbard & Company, Pittsburgh, Pa. 
Iwan Brothers, South Bend, Ind. 
Ingersoll-Rand Co., New York City. 
Schramm, Inc., West Chester, Pa. 
Worthington Pump & Machinery Corp., Harrison, New Jersey. 


DIGGING TOOLS—BARS, SPOONS, SHOVELS, SPUDS 


@ American Automatic Electric Sales Co., Chicago, !Il. 
American Fork & Hoe Co., The, Cleveland, O. 
Bethlehem Steel Co., Bethlehem, Pa. 

‘ Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Dicke Tool Co., Inc., The, Downers Grove, [Il. 

@ Graybar Electric Co., New York City. 

@ Hubbard & Company, Pittsburgh, Pa. 
Ingersoll-Rand Co., New York City. 

Joslyn Mfg. & Supply Co., Chicago, Ill. 

@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
Leach Co., Oshkosh, Wis. 

@ Leich Sales Corp., Chicago, Il. 

Line Material Co., South Milwauke, Wis. 
Locke Insulator Corp., Baltimore, Md. 
Railroad Repair & Supply Co., Chicago, Ill. 

@ Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 

@ Suttle Equipment Co., Lawrenceville, Ill. 

Tel ktiebolaget L. M. Ericsson, Stockholm, Sweden. 


DIVERTER POLE GENERATORS 


@ Electric Products Co., The, Cleveland, O. 


DRILLS—ELECTRIC 


@ American Automatic Electric Sales Co., Chicago, Ill. 

Black & Decker Mfg. Co., The, Towson, Md. 

Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Graybar Electric Co., New York City. 
@ Kellogg Switchboard & Supply Co., 
@ Leich Sales Corp., Chicago, Ill. 

Millers Falls Co., Greenfield, Mass. 
@ Paine Co., Chicago, Il. 

Railroad Repair & Supply Co., Chicago, Ll. 

Schauer Machine Co., The, Cincinnati, O. 
@ Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 
@ Wodack Electric Tool Corp., Chicago, Ill. 


DRILLS—HAND 


@ American Automatic Electric Sales Co., Chicago, Ill. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Chicago Expansion Bolt Co., Chicago, Ill. 

Diamond Expansion Bolt Co., Inc., Garwood, N. J. 
Gardner-Denver Co., Quincy, III. 

@ Graybar Electric Co.; New York, N. Y. 

@ Hubbard & Co., Pittsburgh, Pa. 

@ Kellogg Switchboard & Supply Co., Chicago, III. 

@ Leich Sales Corp., Chicago, Ill. 

Millers Falls Co., Greenfield, Mass. 
North Bros., Mfg. Co., Philadelphia, Pa. 

@ Paine Co., Chicago, Ill. 

Railroad Repair & Supply Co., Chicago, Il 
Star Expansion Bolt Co., New York City. 

@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 

Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 


DRILLS—MASONRY 


@ American Automatic Eiectric Sales Co., Chicago, Il. 
Chicago Expansion Bolt Co., Chicago, Ill. 
Gardner-Denver Co., Quincy, Ill. 

@ Graybar Electric Co., New York, N. Y. 

-Rand Co., New York City. 
@ Kellogg Switchboard & Supply Co., Chicago, II. 
@Leich Sales Corp., Chicago, Ill. 
Millers Falis Co., Greenfield, Mass. 
@ Paine Co., Chicago, Il. 
Rawlplug Co., Inc., The, New York City. 
@ Wodack Electric Tool Cerp., Chicago, Il. 


DRILLS—POLE HOLE 
@ American Automatic Electric Sales Co., Chicago, Ill. 
@ Graybar Electric Co., New York City. 
Highway Trailer Co., Edgertow, Wis. 
@ Kellogg Switchboard & Supply “Co., Chicago, Ill. 
@Leich Sales Corp., Chicago, Ill. 
Schramm, Inc., West Chester, Pa. 
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; ELECTRICAL CONTACT POINTS 
© @Fenstcel Metallurgical Corp., North Chicago, Ill. 


ELECTRICAL INSTRUMENT REPAIR SERVICE 


Albertson Electric Co., Milwaukee, Wis. 
Gray Instrument Co., Philadelphia, Pa. 
Illinois Testing Laboratories, Inc., Chicago, Ill. 
Railroad Repair & Supply Co., Chicago, Il. 
Rubicon Co., Philadelphia, Pa. 


ELECTRICAL INSTRUMENTS—AMMETERS 


Albertson Electric Co., Milwaukee, Wis. 
Allied Radio Corp., Chicago, Ill. 
© @American Automatic Electric Sales Co., Chicago, Til. 
ay Automatic Telephone & Electric Co., Ltd., Liverpool, England. 
Automatique Electrique de Belgique, Antwerp, Belgium. 
Bristol Co., The, Waterbury, Conn. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Communication Equipment & Engineering Co., Chicago, II! 
Esterling-Angus Co., Indianapolis, Ind. 
Ferranti Electric Inc., New York City. 
: General Electric Co., Ltd., The, Coventry, England. 
"@ Graybar Electric Co.. New York City. 
: Illinois Testing Laboratories Inc., Chicago, Ill. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@Leich Sales Corp., Chicago, Il. 
Martindale Electric Co., Cleveland, Ohio. 
Railroad Repair & Supply Co., Chicago, IIL. 
Readrite Meter Works, Bluffton, Ohio. 
Roller-Smith Co., New York City. 
Rubicon Co., Philadelphia, Pa. 
Screw Machine Products Corp., The, Providence, R. L 
@ Shallcross Mfg. Co., Collingdale, Pa. 
Siemens Bros. & Co., Ltd., Woolwich, London, England. 
: @ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
~ @ Suttle Equipment Co., Lawrenceville, Ill. 
Triplett Electric Instr. Co., Bluffton, Ohio. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
Weston Electrical Measuring Instrument Corp., Newark, N. J. 


ELECTRICAL INSTRUMENTS—ANEMOMETERS 
@American Automatic Electric Sales Co., Chicago, Ill. 
@ Graybar Electric Co., New York City. 
Illinois Testing Laboratories, Inc., Chicago, Il. 
Roller-Smith Co., New York City. 


ELECTRICAL INSTRUMENTS—CABLE TESTERS 


~ @Automatice Electric Co., Chicago, Ml. 
Bristol Co., The, Waterbury, Conn. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Electric Specialty Mfg. Co.. Cedar Rapids, Ia. 
General Electric Co., Ltd., The, Coventry, England. 
@ Graybar Electric Co., New York City. 
Fs Gray Instrument Co., Philadelphia, Pa. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
Leeds & Northrup Co., Philadelphia, Pa. 
Leich Sales Corp., Chicago, Tl. 
Matthews Corp., W. N., St. Louis, Mo. 
Roller-Smith Co., New York City. 
Rubicon Co., Philadelphia, Pa. 
@Shalicross Mfg. Co., Collingdale, Pa. 
: Seimens Bros. & Co., Ltd., Woolwich, London, England. 
|. _ Stewart Bros., Ottawa, Ill. 
' @ Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
Co., The, Philadelphia, Pa. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
Weston Electrical Instrument Corp., Newark, N. J. 


ELECTRICAL INSTRUMENTS—GALVANOMETERS 
AND WHEATSTONE BRIDGES 


@ American Automatic Electric Sales Co., Chicago, Ill. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
© @ Communication Equipment & Engineering Co., Chicago, Ill. 
2a Genera] Electric Co., Ltd., The, Coventry, England. 
General Radio Co., Cambridge A, Mass. 
@ Graybar Electric Co., New York City. 
Gray Instrument Cb., Philadelphia, Pa. 
Tiinois Testing Laboratories Inc., Chicago, Ill. 
@ Kellogg Switchboard & Supply Co., Chicago, Il. 
Leeds & Northrup Co., Philadelphia, Pa. 
@Leich Sales Corp., Chicago, Ill. 
Muter Co., The, Chicago, Ill. 
Railroad Reprir & Supply Co., Chicago, Ill. 
Roller-Smith Co., New York oe 
Rubicon Co., Philadelphia, Pa. 
@ Shallcross Mfg. Co., Collingdale, Fa. 
Seimens Bros. & Co., Ltd., Woolwich, London, England. 
Stickt & Co., Herman H., New York City. 


4 


estinghouse ; 
Weston Electric Instrument Corp., Newark, N. J. 
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ELECTRICAL INSTRUMENTS—GROUND TEST sor 
Albertson Electric Co., Milwaukee, Wis. 
@ Automatic Electric Co., Chicago, I), 
Biddle Co., James G., Philadeiphia, Pa. 
Electric Service Supplies Co., Philadeiphia, Pa. 
Genera] Electric Co., Ltd., The, Coventry, England. 
Gray Instrument Co., Philadelphia, Pa. 
@ Graybar Electric Co., New York City. 
@ Kellogg Switchboard & Supply Co., Chicago, TH. 
@ Leich Sales Corp., Chicago, Ml. 
Railroad Repair & Supply Co., Chicago, Til. 
Roller-Smith Co., New York City. 
Rubicon Co., Philadelphia, Pa. 
Seimens Bros. & Co., Ltd., Woolwich, London, England. 
Stewart Bros., Ottawa, IIl. 
Sticht & Co., Herman H., New York City. 
@ Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 
Weston Electrical Instrument Corp., Newark, N. J. 


ELECTRICAL INSTRUMENTS—INSULATION 
TEST SETS 


Albertson Electric Co., Milwaukee, Wis. 

@ American Automatic Electric Sales Co., Chicago, Til. 
Automatique Electrique de Belgique, Antwerp, Belgium, 
Biddle Co., James G., Philadelphia, Pa. 

@ Communication Equipment & Engineering Co., Chicago, Il. 
General Electric Co., Ltd., The, Coventry, England. 
Gray Instrument & Co., Philadelphia, Pa. 

@ Graybar Electric Co., New York City. 

Leeds & Northrup Co., Philadelphia, Pa. 

@ Leich Sales Corp., Chieago, Il. 
Martindale Electric Co., Cleveland, Ohio. 
Roller-Smith Co., New York City. 
Rubicon Co., Philadelphia, Pa. 

® Shallcross Mfg. Co., Collingdale, Pa 
Seimens Bros. & Co., Ltd., Woolwich, London, England. 
Sound Engineering Corp., Chicago, Il. 

Sticht & Co., Herman H., New York City. 

@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y¥. 
Telefonaktiebolaget L. M., Ericason, Stockholm, Sweden, 
Thompson Co., The, Philadelphia, Pa. 

Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
Weston Electrical Instrument Corp., Newark, N. J. 


ELECTRICAL INSTRUMENTS—METERS 


Albertson Electric Co., Milwaukee, Wis. 
Allied Radio Corp., Chicago, Ill. 
@ American Automatic Electric Saies Co., Chicago, Ill. 
Automatic Telephone & Electric Co., Ltd., Liverpool, ee 
Belgium. 


Canadian Telephones & Supplies, Ltd., Toronto, Canada. 

@ Communication Equipment & Engineering Co., Chicago, Tl. 
Esterling-Angus Co., Indianapolis, Ind. 
General Electric Co., Ltd, The, Coventry, England. 

@ Graybar Electric Co., New York City. 
Holtzer-Cabot Electric Co., The, Boston, Mass. 
Illinois Testing Ine., Chicago, [il 

Ce ee © See 
Leeds & Northrup Co., Philadelphia, Pa. 


Telefon Fabrik Automatic, Copenhagen, Denmark 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
Triplett Electrical Instr. Co., Bluffton, Ohio. 


ELECTRICAL INSTRUMENTS—PYOMETERS 


@ American Automatic Electric Sales Co., Chicago, Tl. 
Bristol Co., The, Waterbury, Conn. 
@ Graybar Electric Co., New York City. 

Tilinois Testing Laboratories, Inc., Chicago, Ml. 
Roller-Smith Co., New York City. 
Siemens Bros. & Co., Ltd., Woolwich, London, England. 


ELECTRICAL INSTRUMENTS—SERVICE 


Albertson Electric Co., Milwaukee, Wis. 

@ Automatic Hlectric Co., Chicago, Tl 
Automatic Telephone & Electrie Co., Ltd., Liverpool, Bgl 
Babcock, Garrison, Seattle, Wash. 

@ Graybar Electric Co., New York City. 
Readrite Meter Works, Bluffton, Ohio. 
Roller-Smith Co., New York City. 

@Shalicross Mfg. Co., Collingdale, Pa. 
Triplett Electrical Instr. Co., Bluffton, Ohio. 
Westinghouse Electric & Mfg. Co., East pony oe 
Weston Electrical Instrument Corp., Newark, MN. me 








the 


ree 


The, Coventry, England. 
ork City. 
» Chicago, Ii. 
Co., Philadelphia, Pa. 
Co., Chicago, Ill. 
City. 
sgh Gan take We lwich, 
00 London, land. 
Mfg. Co., Collingdale, Pa. “et 
Electric Instr. Co., Bluffton, Ohio. 
Weston Electrical Instrument Corp., Newark, N. J. 


ELECTRICAL INSTRUMENTS—TEST SETS (ALL KINDS) 


Albertson Electric Co., Milwaukee, Wis. 
Allied Radio Corp., Chicago, Ill. 


General Radio Co., Cambridge Mass. 
es Matte Gn. New York City. 
Kellogg Switchboard & Supply Co., Chicago, DL 
ices Mas On Geltnetoie’s 
+ . ingdale, Pa. 
Weston Electrical Instrument Corp., Newark, N. J. 


ELECTRICAL INSTRUMENTS—VOLT METERS 


Oo., New York, N. Y. (Distributed by Graybar). 


ENGINEERS—APPRAISAL, CONSULTING, 
VALUATION AND CONTRACTING 


Aluminum Co. of America, Pittsburgh, Pa. 
Albertson Electric Co., Milwaukee, Wis. 
American Appraisal Co., The, Milgvaukee, Wis. 
Garrison, Seattle, Wash. 
@ Bank’s Mfg. Co., Chicago, Il. 
@ Communication Equipment & Engineering Co., Chicago, Il. 
Cook, John M., Atlanta, Ga. 
Dillon, W. C. & Co. Inc., Chicago, Ill. 
Engineering & Management Co., Lima, O. 
Fowle & Co., Frank F., Chicago, Ill. 
Hirsch Organization, Gustav, Columbus, 0. 
@ Larkin & Co., John C., Syracuse, N. Y. 
McCreary, Harold J., Chicago, Il. 
National Construction & Engineering Co., Chicago, Ill. 
Quatman, George B., Ohio. 
Read, Walter V., New York City. 
Snook, Martin & Co., Columbus, O. 
Spooner & Merril, Inc., Chicago, Il. 
Telephone Engineering & Management Co., Lima, Ohio. 
@ Wopat, J. W., Ft. Wayne, Ind. 
@ Wray & Co., J. G., Chicago, Ml. 


FANS—ELECTRIC FOR SWITCHBOARD ROOMS 
@ Ameriean Automatic Electric Sales Co., Chicago, Ill. 
@ Graybar Electric Co., New York City. 
@ Kellogg Switchboard & Supply Co., Chicago, IIl. 
@ Leich Sales Corp., Chicago, Ii. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
@ Telephone Repair Co., Chicago, Ill. 


FANS—PROPELLER 
Autovent Fan & Blower Co., Chicago, III. 
The Trane Co. La Crosse, Wis. 
L. J. Wing Mfg. Co., N. Y. C. 


FIBRE TEST BOARDS—SPLICERS' 


@ American Automatic Electric Sales Co., Chicago, Il. 
@ Kellogg Switchboard & Supply Co., Chicago, Il. 

@ Leich Sales Corp., Chicago, III. 

@ Reliable Electric Co., Chicago. 

@ Shallcross Mfg. Co., Collingdale, Pa. 


FILES 


Grobet File Corp., N. Y. C. 


FILING CABINETS 


All-Steel Equipment Co., Aurora, Ill. 

@ American Automatic Electric Sales Co., Chicago, Ill. 
Angle Steel Stool Co., Inc., Plainwell, Mich. 
Art Metal Construction Co., Jamestown, N. Y. 
Durabilt Steel Locker Co., Aurora, Il. 
Fort Wayne Printing Co., Fort Wayne, Ind. 
Globe-Wernicke Co., The, Norwood, Cincinnati, O. 
Lyon Metal Products, Inc., Aurora, Il. 
Remington Rand, Inc., Buffalo, N. Y. 

@ Suttie Equipment Co., Lawrenceville, Ill. 
Warren Mfg. Co., J. D., Montpelier, O. 
Yawman & Erbe Mfg. Co., Rochester, N. Y. 


FINANCING—TELEPHONE 
Baker, Walsh Co., Chicago, Il. 
Bonbright & Co., New York City. 
MacDonald & Co., T. L., New York City. 
Webber-Simpson Co., Chicago, Ill. 
@ Wray & Co., J. G., Chicago, Ill, 


FIRE EXTINGUISHING EQUIPMENT—PORTABLE 


@ American Automatic Electric Sales Co., Chicago, Ill. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
C-O-Two Fire Equipment Co., Newark, N. J. 

Giant Mfg. Co., Council Bluffs, Iowa. 
@ Graybar Electric Co., New York City. 
Hirsch, Gustav, Columbus, Ohio. 
Hubbard & A urgh, Pa. 
@ Kellogg Switchboard & Supply Co., Chicago, Ii. 
Kidde & Co. Inc., Walter, New York City. 
@ Leich Sales Corp., Chicago, Il. 
Pyrene Mfg. Co., Newark, N. 
@ Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 


FIRE EXTINGUISHING SYSTEMS 
C-O-Two Fire Equipment Co., Newark, N. J. 


Graybar 
Hirsch, Gustav, Columbus, Ohio. 
Kidde & Co. Inc., Walter, New York City. 


Pyrene Mfg. Co., Newark, N. J. 


FIRE POTS AND FURNACES 


@ American Automatic Electric Sales Co., Chicago, I). 
Barnard & Co., B. S., New York City. 
Co., Inc., Otte, Rochester, N. Y. 
‘ence & Wire Co., The, Cleveland, O. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
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Clayton & Lambert Mfg. Co., Detroit, Mich. 
Graybar Electric Co., New York City. 
Johnson Mfg. Co., Chicago, Ill. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@ Klein & Sons, Mathias, Chicago, Il. 
@Leich Sales Corp., Chicago, Ill. 
Railroad Repair & Supply Co., Chicago, Ill. 
Red Devil Mfg. Co., Bellwood, Il. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
Turner Brass Works, The, Sycamore, III. 
Van Praag Sales Corp., New York City. 
@ Unique Mfg. Co., Chicago, Ill. 
Wall Mfg. Supply Co., P., Pittsburgh, Pa. 


FLAGS AND FLAGHOLDERS 


@ American Automatic Electric Sales Co., Chicago, Il. 
@ Chance Co., A. B., Centralia Mo. 
@ Coffing Hoist Co., Danville, Il. 
Barnard & Co., B. S., New York City. 
Kearney Corp. James H., St. Louis, Mo. 
Leach Co., Oshkosh, Wis. 
@Leich Sales Corp., Chicago, Ill. 


FLASHLIGHTS 


@ American Automatic Electric Sales Co., Chicago, Il. 
Automatique Electrique de Belgique, Antwerp, Belgium. 
Bond Electric Corp., New Heaver, Conn. 

Bright Star Battery Co., Clifton, N. J. 
Burgess Battery Co., Freeport, Ill. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Davis Emergency Equipment Co., Inc., New York Clty. 
@ Graybar Electric Co., New York City. 
Hipwell Mfc. Co., N. 8., Pittsburgh, Pa. 
@ Kellogg Switchboard & Supply Co., Chicago, Iil. 
@ Leich Sales Corp., Chicago, Ill. 
Mine Safety Appliances Co., Pittsburgh, Pa. 

@ National Carbon Co., New York City. 

@ Ray-O-Vac Co., Madison, Wis. 

@ Union Carbide & Carbon Co., New York City. 


FLUX—ALUMINUM 


Aluminum Co. of America, Pittsburgh, Pa. 

@ Allen Co., Inc., L. B. Chicago, Tl. 
Air Reduction Sales Co., New York City. 
Alumaweld Co., Chicago, Illinois 

@ American Automatic Electric Sales Co., Chicago, Il. 
Graybar Electric Co., New York City 
Kester Solder Co., Chicago, [iL 
Linde Air Products Co., The, New York City. 


FLUX—SOLDERING 


Air Reduction Sales Co., New York City. 
@ Allen Co., L. B., Chicago, Ill. 
@ American Automatic Electric Sales Co., Chicago, Ill. 
@ Brach Mfg. Corp., L. 8., Newark, N. J. 
Brocklen Underground Electric Mfg. Co., Glenside, Pa. 
British Insulated Cables, Ltd., Prescot, Lancashire, England. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada, 
Dunton Co., The M. W., Providence, R. I, 
General Electric Co., Bridgeport, Conn. 
@ Graybar Electric Co., New York City. 
Johnson Mfg. Co., Chicago, IL 
@ Kellogg Switchboard & Supply Co., Chicago, Til. 
@ Kester Solder Co., Chicago, Il. 
@Leich Sales Corp., Chicago, Tl. 
Mitchell-Rand Insulation Co., Inc., New York City 
Pirelli General Cable Works, Ltd., Southampton, England. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
@ Suttle Equipment Co., Lawrencevillé, Il. 
Van Cleef Bros., Chicago, Il. 
@ Williams Mfg., Geo. E., Minneapolis, Minn. 


FUSES ENCLOSED 


Allied Radio Corp., Chicago, Il. 
@ Automatic Electric Co., Chicago, Ill. 


Automatic Telephone & Electric Co., Ltd., Liverpool, England. 


@Brach Mfg. Corp., L. S., Newark, N. J. 

@ Buckeye Telephone & Supply Co., Columbus, O. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Cleverly Electrical Works, Inc., Philadelphia, Pa. 

@ Cook Electric Co., Chicago, Tl. 

Genera! Electric Co., Ltd., The, Coventry, England. 
Graybar Electric Co., New York City. 

Leich Sales Corp., Chicago, Ill. 

Line Material Co., South Milwauke, Wis. 
Littlefuse Laboratories, Chicago, Ill. 

@ Kellogg Switchboard & Supply Co., Chicago, Il. 

@ Reliable Electric Co., Chicago, Ml. 

Siemens Bros. & Co., Ltd., Woolwich, London, a 

@ Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 

@ Suttle Equipment Co., Lawrenceville, Ml. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 

@ Western Electric Co., New York City (Distributed by Graybar) 


@ Automatic Electric Co., Chicago, M1. 

Automatic Telephone & Electric Co., Ltd, Liverpool, England. 
@ Brach Mfg. Corp., L. 8., Newark, N. J, 

Graybar Electric Co., New York City 

Littelfuse Laboratories, Chicago, Il. 
@ Reliable Electric Co., Chicago, Ml. 


FUSES—LINE AND MICA 


@ Automatic Electric Co., Chicago, Tl. 

Automatic Telephone & Electric Co., Ltd, Liverpool, England. 
@ Brach Mfg. Ccrp., L. S., Newark, N. J. 
@ Buckeye Telephone & Supply Co., Columbus, O. 

Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Cook Electric Co., Chicago, Ml. 

General Electric Co., Ltd., The, Coventry, England. 
@Graybar Electric Co., New York City 

Joslyn Mfg. & Supply Co., Chicago, Ill. 
@ Kellogg Switchboard & Supply Co., Chicago, Til. 

ti, 


@ Reliable Electric Co., Chicago, Tl. 
Siemens Bros. & Co., Ltd, won See eee 
@ Suttle Equipment Co., Lawrenceville, DL 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
@ Western Electric Co., New York City (Distributed by Graybar) 


GAINS—METAL 


Hallett Iron Works, Harvey, Ill. 
@ Hubbari & Co., Pittsburgh, Pa. 

Locke Insulator Corp., Pittsburgh, Pa. 
@ Leich Sales Corp., Chicago, Tl. 


GALVANIZING 


Chance Co., A. B., Pere pe Mo. 
Hebb.rd & OCo., itteburgh, Pa. 

Joslyn Mfg. & Supply Co., Chicago, Il. 

@ Kellogg Switchboard & Supply Co., Chicago, Til. 
Lewis Bolt & Nut Co., Ng aun Minn. 

@ Leich Sales Corp., 
Line Material Co., 
Locke Insulator Corp., Pittsburgh, Pa. 

@ The Naticnal Telephone Supply Co., 4c oO. 

@ Oliver Iron & Steel Corp., Pittsburgh, Pa. 


Chicago, 
South bstwasen, Wis. 


@ American Automatic Electric Sales Co., Chieago, Tl. 
@ Blackburn Products Corp., Jasper, St. Louis, Mo. 
Cope, T. J., Ine., Philadelphia, Pa- 


GLOVES—LINEMEN’S 


American Alisafe Co., Buffalo, N. Y. 
@ American Automatic Electric Sales Co., Chicago, I. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada, 


@ Graybar Electric Co., New e City. 

@ Leich Sales Corp., Chicago, Ml. 
Line Material Co., South Milwaukee, Wis. 

@ Kellogg Switchboard & Supply Co., Chicago, Til. 
Mathias-Hart Co., Ampere, N. J. 
Mine Safety Appliances Co., Pittsburgh, Pa. 
Parker Bros. & Co., Littleton, N. H. 


, Chicago, Tl. 
@ Stromberg-Carison Telephone Mfg. Co., Rochester, N. ¥. 


GRINDERS 


@ American Automatic Electric Sales Co., Chicago, Tl. 
Black & Decker Mfg. Co., The, Towson, Md. 
Bakelite Corp., New York City. 

Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Chicago Wheel & Mfg. Co., Chicago, Ill. 
@ Graybar Electric Co., New York City. 
Co., New York City. 

@ Leich Sales Corp., Chicago, a 
Millers Falls Co., Greenfield, Mass. 
Railroad Repair & Supply Co., Chicago, Ill, 
Schauer Machine Co., The, Cincinnati, O. 

@ Wodack Electric Tool Corp., Chicago, Ill. 


GRIPS—CABLE 


@ American Automatic Electric Sales Co., Chicago, Il. : 
Barnard & Co., B. s., New York City. , Be. 
British Insulated Cables, Ltd., Prescot, Lancashire, England. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada, 
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laget L. M. Ericsson, Sutholm, Sweden. 


GUARDS—GUY WIRE 


—— "sey Electric Sales Co., Chicago, Ill. 
Crossarm & Conduit Co., Chicago, Ill. 
‘Canadian Telephones & Supplies, Ltd., Toronto, Canada. 


ieee OF 
Co., New York ‘City. 
& Sag Pittsburgh, Pa. 
Bros., Seward, Neb. 


& Supply Co., Chicago, Il. 
Sales Corp., Chicago, III. 
Bolt & Nut Co., Minneapolis, Minn. 
Co., South Milwaukee, Wis. 


Wm. 
Steel Corp., Pittsburgh, Pa. 
_ Spaulding Fibre Co., Inc., ce oy N. Y. 
3 sok dag’ The, Cincinnati, O. 
Telephone Mfg. Co., Rochester, N. Y. 
eg Co., Inc., Allentown, Pa. 


GUARDS—TREE WIRE 


Ii. 
Minneapolis, Minn. 
South Milwaukee, Wis. 
“ C., Atlanta, Ga. 
"he Fibre Co., Inc., Tonawanda, N. Y. 
— Telephone Mfg. Co., Rochester, N. Y. 


HAMMERS 


American Automatic Electric Sales Co., Chicago, II 
_ American Fork Bis rie : 


New York City. 
Co., Chicago, Ill. 
til. 


HAMMERS—ELECTRIC 
. @ Wetec Electric Tool Corp., Chicago, Il. 


HAND LINES 
@ American Automatic Electric Sales Co., Chicago, Il. 
Appleton Electric Co., Chicago, Ill. 


HANGERS—CABLE 


@ American Automatic Electric Sales Co., Chicago, Ill. 
@ Graybar Electric Co., New York City. 
@ The National Telephone Supply Co., Cleveland, 0. 


HANGERS—CONDUIT 


@ American Automatic Electric Sales Co., Chicago, Ill. 
Barnard & Co., B. S., New York City. 
Canadian Telephones « Supplies, Ltd., Toronto, Canada. 

@ Graybar Electric Co., New York City. 

@ Hubbard & Co., Pittsburgh, Pa. 
Joslyn Mfg. & Supply Co., Chicago, Ill. 

@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
Minerallac Electric Co., Chicago, Ill. 

@ Paine Co., Chicago, I), 

@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 


HANGERS—MESSENGER 
@ American Automatic Electric Sales Co., Chicago, Ill. 
Graybar Electric Co., New York City. 
The National Telephone Supply Co.. Cleveland, O. 


HEAD BANDS—RECEIVER 


American Steel & Wire Co., Cleveland, Ohio. 
Automatic Electric Co., Chicago, Ill. 
Automatic Telephone & Electric Co., Ltd., Liverpool, England. 
Automatique Electrique de Belgique, Antwerp, Belgium, 
Bunnell & Co., J. H., New York City. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
General Electric Co., Ltd., The, Coventry, England. 
@ Graybar Electric Co., New York City. 
@ Kellogg Switchboard & Supply Co., Chicago, II. 
Autovent Fan & Blower Co., Chicago, Ily. 
@ Leich Sales Corp., Chicago, Il. 
Screw Machine Products Corp., The, Providence, R. L 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
@ Suttle Equipment Co., Lawrenceville, Ml. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
@ Western Electric Co., New York City (Distributed by Graybar) 


HOISTS 


@ American Automatic Electric Sales Co., Chicago, Ill. 
American Chain Co., Inc., Bridgeport, Conn. 
American Hoist & Derrick Co., St. Paul, Minn. 
@ Automatic Electric Sales Co., Ltd., Chicago, Il 
@ Blackburn Products Corp., Jasper, St. Louis, Mo. 
Brown Fence & Wire Co., The, Cleveland, O. 
@ Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Chance Co., A. B., Centralia, Mo. 
Chisholm-Moore Hoist Corp., Tonawanda, N. Y. 
@ Coffing Hoist Co., Danville, Il. 
Four Wheel Drive Auto Co., Clintondale, Wis. 
Gardner-Denver Co., Quincy, III. 
@ Graybar Electric Co., New York City. 
Ingersoll-Rand Co., New York City. 
Joyce-Cridland Co., The, New York City. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@Leich Sales Corp., Chicago, Il. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
Wood Industries, Inc., Gar, Detroit, Mich. 
Yale & Towne Mfg. Co., The, Philadelphia, Pa. 


HOLDERS—BATTERY 


@ Automatic Electric Co., Chicago, Il. 

General Electric Co., Ltd., The, Coventry, England. 
@ Graybar Electric Co., New York City. 

Gould Storage Battery Corp., Depew, N. Y. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@Leich Sales Corp., Chicago, Ill. 

Paragon Electric Co., Chicago, Ill. 


HORNS AND SIGNALS 


@ American Automatic Electric Sales Co., Chicago, Ill. 
Automatic Telephone & Electric Co., Ltd., Liverpool, England. 
Automatique Electrique de Belgique, Antwerp, Belgium. 
Benjamin Electric Mfg. Co., Des Plaines, Ill. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Couch Co., Inc., 8. H., North Quincy, Mass. 


Holtzer-Cabot Electric Co., The, Boston, Mass. 
International Business Machines Corp., New York City. 
@ Kellogg Switchboard & Supply Co., Chicago, II. 
@ North Electric Mfg. Co., The, Galion, O. 
Operadio Mfg. Co., St. Charles, Ill. 
Padua Hold-up Alarm Co., Inc., Cohoes, N. Y. 
Railroad Repair & Supply Co., Chicago, Ill. 
Serew Machine Products Corp., The, Providence, R. I. 
Signal Engineering & Mfg. Co., New York City. 
Sundt Engineering Co., Chicago, Ill. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
Webster Co., The, Chicago, Ill. 
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INDEX CARD SYSTEMS—COMPLETE TELEPHONE 


Acme Card Systems Co., Ciricago, Il. 
Bates Mfg. Co., New York City. 
Buchan Loose Leaf Record Co., Clifton Heights, Pa. 
Ft. Wayne Printing Co., Ft. Wayne, Ind. 
Keystone Index Card Co. Philadelphia, Pa. 
@Leich Sales Corp., Chicago, Ill. 
Remington Rand, Inc., Buffalo, N. Y. 
Yawman & Erbe Mfg. Co., Rochester, N. Y. 


INSULATION—MOLDED 


American Lava Corp., Chattanooga, Tenn. 
Bakelite Corp., New York City. 
Barnard & Co., B. S., New York City. 
British Insulated Cables, Inc., Prescot, Lancashire, England. 
Cutler-Mammer Inc., Milwaukee, Wis. 
Bunnell Co., J. H.. New York City. 

@ Graybar Electric Co., New York City. 
Johns-Manville, New York City. 

@ Kellogg Switchboard & Supply Co., Chicago, IL 
Ruberoid Co., New York City. 
Siemens Bros. & Co., Ltd., Woolwich, London, England. 
Synthane Corp., Oaks, Ps. 
Synthetic Mould Products, Inc., Stonington, Conn. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
Westinghouse Electric Mfg. Co., East Pittsburgh, Pa. 


INSULATORS—GLASS, 


Allied Radio Corp., Chicago, Il. 
@ American Automatic Electric Sales Co., Chicago, Il. 
Armstrong Cork Products Co., Lancaster, Pa. 
@Brach Mfg. Corp., L. S., Newark, N. J. 
@ Buckeye Telephone & Supply Co., Columbus, O. 
Bunnell Co., J. H., New York City. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Corning Glass Works, Corning, N. Y. 
@ Graybar Electric Co., New York City. 
Hatheway Patterson Corp., New York City. 
@ Hubbard & Co., Pittsburgh, Pa. 
Joslyn Mfg. & Supply Co., Chicago, Ill. 
@ Kellogg Switchboard & Supply Co., Chicago, Il. 
@Leich Sales Corp., Chicago, Ill. 
Lewis Bolt & Nut Co., Minneapolis, Minn. 
Line Material Co., South Milwaukee, Wis. 
@ Owens-Illinois Glass Co., Hemingway Div., Muncie, Ind. 
@ Stromberg-Carison Telephone Mfg. Co., Rochester, N, Y. 
@ Suttle Equipment Co, Lawrenceville, Ill. 


INSULATORS—PORCELAIN 


Akron Porcelain Co., Akron, Ohio. 
Allied Radio Corp., Chicago, IL 
@ American Automatic Electric Sales Co., Chicago, Ill. 
American Lava Corp., Chattanooga, Tenn. 
@ Brach Mfg. Corp., L. S., Newark, N. J. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Chance Co., A. B., Centralia, Mo. 
T. J. Cope Inc., Philadelphia, Pa. 
Everstick Anchor Co., The, Fairfield, Ia. 
@ Graybar Electric Co., New York City. 
@ Hubbard & Co., Pittsburgh, Pa. 
Joslyn Mfg. & Supply Co., Chicago, Ill. 
@ Kellogg Switchboard & Supply Co., Chicago, Ml. 
@Leich Sales Corp., Chicago, Ii. 
Lewis Bolt & Nut Co., Minneapolis, Minn. 
Line Material Co., South Milwaukee, Wis. 
Locke Insulator Corp., Baltimore, Md. 
National Electric Products Corp., Pittsburgh, Pa. 
Paragon Electric Co., Chicago, Ill. 
Pearl Co., Wm. H. Indianapolis, Ind. 
@ Porcelain Products, Inc., Findlay, O. 
Porcelain Products, Inc., Parkersburg, W. Va. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
@ Suttle Equipment Co, Lawrenceville, Il. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
Thomas & Sons €o., The R., Lisbon, O. 
Universal Specialty Co., Terre Haute, Ind. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


JACKS—CABLE REEL 


@ American Automatic Electric Sales Co., Chicago, Tl. 
American Chain Cc., Inc., Bridgeport, Conn. 
Barnard & Co., B. S., New York City. 
British Insulated Cables, Inc., Prescot, Lancashire, England. 
Brocklen Underground Electric Mfg. Co., Glenside, Pa. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada, 
T. J. Cope Inc., Philadelphia, Pa. 
Duff-Norton Mfg. Co., The, Pittsburgh, Pa. 
@ Graybar Electric Co., New York City. 
Hallet Iron Works, Harvey, Ill. 
Kellogg Switchboard & Supply Co., Chicago, Ml. 
Leich Sales Corp., Chicago, Ill. 
Repair & Supply Co., Chicago, Ill. 


-  ..”. Railroad 
~. @Stromberg-Carison Teeitos Mfg. Co., Rochester, N. Y. 
mS: Chicago, Ill. 


Templeton, Kenly & Co., 


@ Coffing Hoist Co., Danville, Il. 


Wh. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. ¥. 
Templeton. Kenly & Co., Chicago, Il. 


KNIVES—LINEMEN'S AND ELECTRICIANS’ 


@ Bartlett Mfg. Co., Detroit, Mich. 

@ Klein & Sons, Mathias, Chicago, Ill. 
Buckingham, W. H., Binghamton, N. Y. 

@ Graybar Electric Co., New York City. 

@ Kellogg Switchboard & Supply Co., Chicago, Il. 


th. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 


KNOBS AND CLEATS—PORCELAIN 


Barnard & Co., B. S., New York City. 

@ Buckeye Telephone & Supply Co., Columbus, O. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Consolidated Wire & Associated Corp., Chicago, Ii. 

@ Graybar Electric Co., New York City. 

Joslyn Mfg. & Supply Co., Chicago, ill. 
Kearney Corp, Jas. R., St. Louis, Mo, 

@ Kellogg Switchboard & Supply Co., Chicago, Il. 

@ Leich Sales Corp., Chicago, Tl. 

@ Porcelain Products, Inc., Findlay, O. 

@ Porcelain Products, Inc., Parkersburg, W. Va. 

@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y¥. 

@ Suttle Equipment Co, Lawrenceville, Il. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
Thomas & Sons Co., The R., Lisbon, O. 

Universal Specialty Co., Terre Haute, Ind. 


LADDER MOUNTS 


American Allsafe Co., Buffalo, N. Y. 

American Coach & Body Co., Cleveland, Ohio. 

Davis Emergency Equipment Co., Inc., New York City. 
Electric Service Supplies Co., Philadelphia, Pa. 


LADDERS 


American Allsafe Co., Buffalo, N. Y. 
@ American Automatic Electric Sales Co., Chicago, Il. 
American Coach & Body Co., a Cleveland, O. 
@ Bartlett Mfg. Co., Detroit, Mich 
Brocklen Underground Electric Mfg. Co., Glenside, Pa. 
Calander Mfg. Co., St. Paul, Minn. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Cope, T. J., Inc., Philadelphia, Pa. 
Duo-Safety Ladder Corp., Oshkosh, Wis. 
Electric Service Supplies Co., Philadelphia, Pa. 
@ Graybar Electric Co., New York City. 
Heller & Co., W. C. MontPelier, Ohio. 
Hubbard & Co., Pittsburgh, Pa. 
Kellogg Switchboard & Supply Co., Chicago, Ml. 
Leach Co., Oshkosh, Wis. 
@ Leich Sales Corp., Chicago, Ill. 
Locke Insulator Corp., Baltimore, Md 
Metropolitan Device Corp., Brooklyn, N. Y. 
Putnam & Co., Inc., New York City. 
@ Suttle Equipment Co,, Lawrenceville, Ill. 
@ Williams, Mfg., Geo. E., Minneapolis, Minn. 


LADLES—POURING 


@ American Automatic Electric Sales Co., Chicago, Tl. 
Barnard & ©., B. &., Nee ee 
Bernz Co., Inc., Otto—Rochester, N. 
Burning Brands Co., Chicago, Ill. 

@ Kellogg Switchboard & Supply Co., Chicago, Til. 
William Johnson, Inc., Newark, N. J. 

@ Leich Sales Corp. Chicago, Ill. 
Railroad Repair & Supply Co., Chicago, Tl). 
Strutuers Dunn, Ine., Ph Pa. 


Trent Co., Harold E., Philadelphia, Pa. 
Turner Brass Works, The, Sycamore, Il. 
@ Unique Mfg. Co., Chicago, Il. 
@ Williams, Mfg., Geo. E., Minneapolis, Minn. 


LAMPS—SWITCHBOARD AND MINIATURE 


Allied Radio Corp., Chicago, Til. 
@ American Avtomatic Electric Sales Co., ta ane mi. 
Automatic Telephone & Electric Co., Ltd., Liverpool, Ragland. 
@ Brach Mfg. Corp., L. 8., Newark, N. J. 
@ Buckeye Telephone & Supply Co., Columbus, 0. 
@ Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Cleverly Electrical Works, Inc., Philadelphia, Pa. 
Edwards & Co., Inc., Norwalk, Conn. 
General Electric Co., Ltd., The, Coventry, England. 
@ Graybar Electric Co., New York City. 
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Electric & Mfz. Co., East 


e LATHES 
- South Bend Lathe Works, South Bend, Ind. 


LIGHTING EMERGENCY BATTERY SYSTEMS 


ee ee ee ee a 
Electric Co., New York City. 
3 Storage Battery Corp., Depew, N. Y. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


LOAD BINDERS 


@ American Automatic Electric Sales Co., Chicago, Ill. 
American Coach & Body Co., Cleveland, Ohio. 


Ine., New Britain, Conn. 


MAGNETS 
Indiana Steel Products Co., Chicago, Ill. 


@ Automatic Electric Co., Chicago, Ill. 
Automatic Telephone 


& Electric Co., Ltd., Liverpool, England. 


Cook Electric Co., Chicago, Ill. 
Kellogg Switchboard & Supply Co., Chicago, Ill. 
Sales Corp., Chicago, Ill. 
Electric Co.,, The, Galion, Ohio. 
Rebuilt Electric Equipment Co., Chicago, Ill. 
Reliable Electric Co., Chicago, Ill. 


MANHOLE FORMS 
Brocklen Underground Mfg. Co., Glenside, Pa. 


*  @ Chance Co., A. B., Centralia, Mo. 


Cleveland Trencher Co., The, Cleveland, O. 
_ @ Kellogg Switchboard & Supply \o., Chicago, Ill. 


@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
Toledo Pressed Steel Co,, The, Toledo, O. 


MANHOLE PUMPS 


@ American Automatic Electric Sales Co., Chicago. 
Homelite Corp., Port Chester, N. Y. 
Novo Engine Co., Lansing, Mich. 


MEASURING DEVICES 


Speedometer Service Co., San Francisco, Calif. 


MESSENGER AND GUY STRAND 


See Strand—Messenger and Guy 


MESSENGER TENSION TESTING INSTRUMENTS 


@ American Automatic Electric Sales Co., Chicago, Ill. 
John Chatillon & Sons—N. Y. C. 
Dillon, W. C. & Co., Chicago. 

@ Graybar Electric Co., New York City. 

@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
Tinius Olsen Testing Machine Co., Philadelphia, Pa. 


METERS 


See Electrical Instruments—Meters 


MOTOR GENERATORS—BATTERY CHARGING 
AND RINGING 


@ American Automatic Electric Sales Co., Chicago, Ill. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Electric Products Co., The, Cleveland, Ohio. 
General Electric Co., Ltd., The, Coventry, England. 
@ Graybar Electric Co., New York City. 
Holtzer-Cabot Electric Co., The, Boston, Mass. 
Homelite Corp., Port Chester, N. Y. 
Ideal Electric Co., The, Mansfield, O. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@ North Electric Mfg. Co., The, Galion, O. 
Pioneer Gen-E-Motor Corp., Chicago, Ill. 
@ Rebuilt Electric Equipment Co., Chicago, Ill. 
Schramm, Inc., West Chester, Pa. 
Serew Machine Products Corp., The, Providence, R. I. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
@ Western Electric Co., New York City (Distributed by Graybar) 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


MOTOR TRUCKS 


Brockway Motor Co., Inc., Cortland, N. Y. 
Chevrolet Motor Co., Detroit, Mich. 
Consolidated Motors Corp., Lima, O. 

Dodge Brothers, Detroit, Mich. 

Federal Motor Truck Co., Detroit, Mich. 

Four Wheel Drive Auto Co., Clintonville, Wis. 
Ford Motor Co., Detroit, Mich. 

General Motors Truck Co., Detroit, Mich. 

@ Graybar Electric Co., New York City. 
International Harvester Co. of America, Chicago, IIl. 
Mack Trucks, Inc, New York City. 

Reo Motor Car Co., Lansing ,Mich. 

8S. P. A. Truck Corp., South Bend, Ind. 
Utility Supply Co., Clintonville, Wis. 
White Co., The, Cleveland, O. 


MOUTH PIECES 


Albertson Electric Co., Milwaukee, Wisc. 
@ American Automatic Electric Sales Co., Chicago, Ill. 
@ American Steel & Wire Co., Cleveland, O. 
American Record Corp., Chicago, Ill. 
@ Automatic Electrie Sales Co., Ltd., Chicago, Il. 
Automatic Telephone & Electric Co., Ltd., Liverpool, England. 
@ Buckeye Telephone & Supply Co., Columbus, O. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Edward & Co., Inc., Norwalk, Conn. 
General Electric Co., Ltd,, The, Coventry, England. 
@ Graybar Electric Co., New York, N. Y. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
Leich Sales Corp., Chicago, Ill. 
Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
@ Suttle Equipment Co, Lawrenceville, Il. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
@ Western Electric Co.; New York City (Distributed by Graybar) 


NAILS 


Aluminum Co. of America, Pittsburgh, Pa. 
@ American Automatic Electric Sales Co., Chicago, Il. 
@ American Steel & Wire Co., Cleveland, Ohio. 
Angell Nail & Chaplet Co., The, Cleveland, O. 
@ Copperweld Steel Co., Glassport, Pa. 
@ Hubbard & Co., Pittsburgh, Pa. 
Joslyn Mfg. & Supply Co., Chicago, Ill. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
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Keystone Steel & Wire Co., Peoria, Ill. 
@ Leich Sales Corp., Chicago, Ill. 


NAILS—INSULATED 


American Automatic Electric Sales Co., Chicago, Ill. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Kelloce Switchboard & Supply Co., Chicago, Ill. 
@ Leich Sales Corp., Chicago, Ill. 
Morley Button Mfg. Co., Portsmouth, N. H. 
Rhodes & Sons Co., M. M., Taunton, Mass. 


NAILS—WIRING 


@ American Automatic Electric Sales Co., Chicago, Ill. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Emerson Apparatus Co., Melrose, Mass. 

@ Kellogg Switchboard & Supply Co., Chicago, Ill. 

@ Leich Sales Corp., Chicago, Il. 

Morley Button Mfg. Co., Portsmouth, N_ H. 
Rhodes & Sons Co., M. M., Taunton, Mass. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 


NICKEL PLATING 


@ Kellogg Switchboard & Supply Co., Chicago, Til. 
@ Leich Sales Corp., Chicago, Il. 
@ Suttle Equipment Co., Lawrenceville, Il. 


OFFICE FURNITURE AND SUPPLIES 


All-Steel Equipment Co., Inc., Aurora, Ill, 

@ American Automatic Electric Sales Co., Chicago, Ill. 
Angle Steel Stool Co., Inc., Plainwell, Mich. 
Art Metal Construction Co., Jamestown, N. Y. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Christie Co., L. A. S., Rochester, N. Y. 

@Do More Chair Co., Elkhart, Ind. 
Fort Wayne Printing Co., Fort Wayne, Indiana. 
General Office Equipment, New York City. 
Globe-Wernicke Co., The, Norwood, Cincinnati, O. 
Harter Corp., Sturgis, Mich. 
Lyon Metal Products, Inc., Aurora, Ill. 
Remington Rand, Inc., Buffalo, N. Y. 
Schollhorn Co., The Wm., New Haven, Conn. 
Sturgis Posture Chair Co., Sturgis, Mich. 
Yawman & Erbe Mfg. Co., Rochester, N. Y. 


OPERATORS’ SUPERVISOR SETS 


@ Automatic Electric Co., Chicago, Il. 
General Electric Co., Ltd, The, Coventny, England. 
@ Graybar Electric Co., New York, N. Y. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
Siemens Brothers & Co., Ltd., Woolwich, London, England. 
@ Western Electric Co., New York City (Distributed by Graybar) 


PAGING SYSTEMS 


Allied Radio Corp., Chicago, IIL. 
Amplified Products Co., Redondo Beach, Calif. 

@ Automatic Electric Co., Chicago, Til. 

@ Bank's Mfg. Co., Chicago, Ill. 
Benjamin Electric Mfg. Co., Des Plaines, Ill. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Couch Co., Inc., S. H., North Quincy, Mass. 
Edwards & Co., Inc., Norwalk, Conn. 

@Graybar Electric Co., New York City. 
Holtzer-Cabot Electric Co., The, Boston, Mass. 

@ North Electric Mfg. Co., The, Galion, O. 
Operadio Mfg. Co., St. Charles, Il. 
Screw Machine Products Corp., The, Providence, R. L. 
Signal Engineering & Mfg. Co., New York City. 
Stanley & Patterson, Inc., New York City. 

@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
Sundt Engineering Co., Chicago, Illinois. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
Webster Co., Chicago, Illinois. 

@ Western Electrie Co., New York City (Distributed by Graybar) 





PAINT—SPRAY GUNS 


Aluminum Co. of America, Pittsburgh, Pa. 
@ American Automatic Electric Sales Co., Chicago, DL 
Burning Brands Co., Chicago, Ill. 


PANELS—BAKELITE 
@Brach Mfg. Corp., L. S., Newark, N. J. 
eerie Electric Works, Phil., Pa. 
oe Electric oo, are City. a 
Synthane Corp., Oaks, Pa. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


@ Brach Mig. Corp., L. S., Newark, N. J. 
Bristol Co., The, Waterbury Conn. 
@ Communication Equipment & Engineering Co., Chicago, Til 
@ Electric Products Co., The, Cleveland, O. 
General Electric Co., Ltd, The, Coventry, England, 
@ Graybar Electric Co., New York City. 
@ Kellogg Switchboard & Supply Co., Chicago, Il. 
@ Leich Sales Corp., Chicago, IL 
@ North Electric Mfg. Co., The, Galion, O. 
Roller-Smith Co., New York City. 
Signal Engineering & Mfg. Co., New York City, 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


PARAFFIN—CABLE 


@ American Automatic Electric Sales Co., Chicago, Ill. 

@ Buckeye Telephone & Supply Co., Columbus, O. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Cook’s Sons, Inc., Adam, New Y N. Y. 

@ Kellogg Switchboard & Supply Co., tm. 

@ Leich Sales Corp., Chicago, Ill. 

Mitchell-Rand Insulation Co., Inc., New York Ofty, 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y¥ 
@ Suttle Equipment Co., Lawrenceville, Til. 


PARAFFIN TEMPERATURE REGISTERING 
WNSTRUMENTS 


@ American Automatic Electric Sales Co., Chicago, Ill. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Dillon Mfg. Co., Chicago, Il. 

@ Kellogg Switchboard & Supply Co., Chicago, Il. 
ee aoe ae 8 ag ee 


» mere Sales Corp., Chicago, Ill. 
Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
PARTITIONS—STEEL and WOOD 


Globe-Wernicke Co., The, Cincinnati, O. 


PAY STATION TELEPHONES 


See Telephones—Pay Station 


P. B. X. SWITCHBOARDS 
See Switehboarde—P. B. X. 


PIKE POLES 


@ American Automatic Electric Sales Co., Chicago, Ill. 
American Fork & Hoe Co., The Cleveland, O. 
@A. B. Chance Co., Centralia, Mo. ps 
@ Bartlett ity. Or Detroit, Mich. 
Dicke Tool Inc., The, Downers Grove, Il. 
@ Graybar Electric Co., New York City. 
Joslyn Mfg. & Supply Co., Chicago, Mil. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
Leach Co., Oshkosh, Wis. 
@ Leich Sales Corp., Chicago, Il. 
Railroad Repair & Supply Co., Chicago, Ill. 
Seymour Smith & Son, Inc., Oakland, Conn, 


PINS AND BRACKETS 


@ American Automatic Electric Sales Co., Chicago, Ill. 


Joslyn Mfg. & Supply Co., Chicago, Ill. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@ Leich Sales Corp., Chicago, Tl. 

Line Material Co., South Milwaukee, Wis. 


@ American Automatic Electric Sales Co., Chicago, Tl. 
Appleton Blectrie Co., Chicago, Ill. 
Bernz Co., Inc., Otto—Rochester, N. Y 
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PLIERS AND WIRE CUTTERS 


Automatic Electric Sales Co., Chicago, III. 

Automatic Telephone & Electric Co., Ltd., Liverpool, England. 
Automatique Electrique de Belgique, Antwerp, Belgium. 

Brown Fence & Wire Co., The, Cleveland, O. 


a Telephone & Supply Co., Columbus, O. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Mo. 


! 


File Corp. of America, New York City. 
,» Jas. R., St. Louis, Mo. 
Kellogg Switchboard & Supply Co., Chicago, III. 
Klein & Sons, Mathias, Chicago, Ill. 


Supply Co., Chicago, [ll. 
Schollhorn Co., The Wm., New Haven, Conn. 
Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
Spaulding Fibre Co. Inc.. Tonawanda, New York. 
ne Equipment Co., Lawrenceville, Ill. 
Telefon Fabrik Automatic, Coppenhagen, Denmark. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 


PLUGS—SWITCHBOARD 

Alberton Electric Co., Milwaukee, Wisc. 

gay Electric Co., Chicago, Ill. 

Automatic Telephone & Electric Co., Ltd., Liverpool, England. 
. Automatique Electrique de Belgique, Antwerp, Belgium. 

@ Buckeye Telephone & Supply Co., Columbus, O. 

Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Cleverly Electrical Works, Inc., Philadelphia, Pa. 

_ @Electric Specialty Mfg. Co., Cedar Rapids, Mich. 
General Electric Co., Ltd, The, Coventry, England. 
Graybar Electric Co., New York City. 

Kellogg Switchboard & Supply Co., Chicago, II. 
Leich Sales Corp., Chicago, Ill. 
Rebuilt Electric Equipment Co., Chicago, Il 


td., Woolwich, London, England. 
Telephone Mfg. Co., Rochester, N. Y. 
Suttle Equipment Co., Lawrenceville, Ill. 
® Western Electric Co., Inc., New York (Distributed by Graybar) 


PLUGS AND JACKS—EXTENSION 


ee metnatic Electric Co., Chicago, Ill. 
Telephones & Supplies, Ltd., Toronto, Canada. 
Electric Co., New York City. 
; Ison Telephone Mfg. Co., Rochester, N. Y. 
Equipment Co., Lawrenceville, Ill. 
da L. M. Ericsson, Stockholm, Sweden. 


ae @ Western Electrie Co., New York City (Distributed by Graybar) 


POLE CHANGERS 


Alberton Electric Co., Milwaukee, Wisc. 
Automatique Electrique de Belgique, Antwerp, Belgium. 
ene | Telephone & Supply Co., Columbus, O. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
_. General Electric Co., Ltd, The, Coventry, England. 
Graybar Electric Co., New York City. 
weg Switehboard & Supply Co., Chicago, Ill. 
North Electric Mfg. Co., The, Galion, O. 
Rebuilt Eleetric Equipment Co., Chicago, Ill. 
Btromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 


POLE ERECTORS and DERRICKS 


@ American Automatic Electric Sales Co., Chicago, Il. 
American Coach & Body Co., Cleveland, Ohio. 
American Hoist & Derrick Co., St. Paul, Minn. 
Four Wheel Drive Auto Co., Clintonville, Wis. 

@ Graybar Electric Co., New York City. 

Highway Trailer Co., Edgerton, Wis. 

@ Leich Sales Corp., Chicago, Ill. 

MeCabe-Powers Auto Body Co,. St. Louis, Missouri. 
Trackson Co., Milwaukee, Wis. 
Wood Industries, Inc., Gar, Detroit, Mich. 


POLE HEIGHT ESTIMATORS 
@ Blackburn Products Corp., Jasper, St. Louis, Mo. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Graybar Electric Co., New York, N. Y. 
Kearney Corp., Jas. R., St. Louis, Mo. 
Keuffel & Esser Co., Hoboken, N,. J. 
@ Leich Sales Corp., Chieago, II. 
@ Matthews Corp., W. N., St. Louis, Mo. 
Railroad Repair & Supply Co., Chicago, Ill. 


POLE HOLE DIGGERS—HAND 


@ American Automatic Electric Sales Co., Chicago, III. 
American Fork & Hoe Co., The, Cleveland, O. 
Brown Fence & Wire Co., The, Cleveland, O. 

Canadian Telephones & Supplies, Ltd., Toronto, Canada. 

@ Chance Co., A. B., Centralia, Mo. 

Dicke Tool Co., Inc., The, Downers Grove, Ill. 
Everstick Anchor Co., The, Fairfield, Ia. 
@ Graybar Electric Co., New York City. 
@ Hubbard & Co., Pittsburgh, Pa. 
Iwan Bros., South Bend, Ind. 
Joslyn Mfg. & Supply Co., Chicago, Il. 

@ Kellogg Switchboard & Supply Co., Chicago, IIl. 
Leach Co., Oshkosh, Wis. 

@ Leich Sales Corp., Chicago, [il. 

Railroad Repair and Supply Co., Chicago, Ill. 
Specialty Device Co., The, Cincinnati, Ohio. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 


POLE HOLE DIGGERS—POWER 


@ American Automatic Electric Sales Co., Chicago, Ill. 
Buda Co., The, Harvey, Ill. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Cleveland Tractor Co., The, Cleveland, O. 
Four Wheel Drive Auto Co., Clintonville, Wis. 
@ Graybar Electric Co., New York City. 
Highway Trailer Co., Edgerton, Wis. 
Specialty Device Co., The, Cincinnati Ohio. 
Trackson Co., Milwaukee, Wis. 


POLE IDENTIFICATION TAGS 


Aluminum Co. of America, Pittsburgh, Pa. 
@ American Automatic Electric Sales Co., Chicago, Ml. 
Buhrke Co., R. H., Chicago, III. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Hubbard & Co., Pittsburgh, Pa. 
Joslyn Mfg. & Supply Co., Chicago, III. 
@ Kellogg Switchboard & Supply Co., Chicago, III. 
Locke Insulator Corp., Baltimore, Md. 
Matthews & Co., Jas. H., Pittsburgh, Pa. 
@ Oliver Iron & Steel Corp., Pittsburgh, Pa. 
Premax Sales Div., Chisholm-Ryder Co., Inc., Niagara Falls, N. Y. 
Railroad Repair & Supply Co., Chicago, Ill. 


POLE LINE HARDWARE 


@ American Automatic Electric Sales Co., Chicago, Ill. 
American Cross-Arm, Ine., Jacksonville, Fla. 
American Hoist & Derrick Co., St. Paul, Minn, 
Bethlehem Steel Co., Bethlehem, Pa. 
@ Buckeye Telephone & Supply Co., Columbus, O 
Bunnell & Co., J. H., New York, N. Y. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Chance Co., A. B., Centralia, Mo. 
Gravely, B. F. and R. P., Martinsville, V 
@ Graybar Electric Co., New York City. 
@ Hubbard & Co., Pittsburgh, Pa. 
Joslyn Mfg. & Supply Co., Chicago, Ill. 
@ Kellogg Switchboard & Supply Co., Chicago, I). 
Lanz Bolt Co., M., Pittsburgh, Pa. 
@ Leich Sales Corp., Chicago, Ill. 
Lewis Bolt & Nut Co., Minneapolis, Minn. 
Line Material Co., South Milwaukee, Wis. 
Locke Insulator Corp., Pittsburgh, Pa. 
Mastergrip Utilities Supply Corp., St. Louis, Mo. 
National Electric Products Corp., Pittsburgh, Pa. 
@ Oliver Iron & Steel Corp., Pittsburgh, Pa. 
@ Porcelain Products, Inc., Findlay, O. 
Railroad Repair and Supply Co., Chicago, Ill. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
@ Suttle Equipment Co., Lawrenceville, Til. 
Telef laget L. M. Ericsson, Stockholm, Sweden. 
Utilities Service Co., Inc., Allentown, Pa. 
Wrought Washer Mfg. Co., Milwaukee, Wis. 
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POLE PUSHERS 
@American Automatic Electric Sales Co., Chicago, Til. 
+ ae Harrah Mfg. Co., Bloomfield, Ind. 
© | @ Kellogg Switchboard & Supply Co., Chicago, Ill. 


POLE REINFORCING EQUIPMENT 


@ American Automatic Electric Sales Co., Chicago, Ill. 
@ Graybar Electric Co., New York City. 
Hubbard & Co., Pittsburgh, Pa. 
Kellogg Switchboard & Supply Co., Chicago, Li 
Leich Sales Corp., Chicago, [il. 
Line Material Co., South Milwaukee, Wis. 
@ National Telephone Supply Co., The Cleveland, O 
@ Oliver Iron & Steel Corp., Pittsburgh, Pa. 
Osmose Corp. of America, Buffalo, N. Y. 


POLE SEATS, BALCONIES, PLATFORMS 


@ American Automatic Electric Sales Co., Chicago, Ill. 
@ Buckeye Telephone & Supply Co., Columbus, O. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Graybar Electric Co., New York City. 
Hallett Iron Works, Harvey, Ill. 
@ Hubbard & Co., Pittsburgh, Pa. 
Joslyn Mfg. & Supply Co., Chicago, Ill. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@ Leich Sales Corp., Chicago, Ill. 
Locke Insulator Corp., Baltimore, Md. 
Star Bit & Tool Co., Rockford, III. 
Oliver Iron & Steel Corp., Pittsburgh, Pa. 
Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 
@ Suttle Equipment Co., Lawrenceville, DL 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
Utilities Service Co., Inc., Allentown, Pa. 


POLE STEPS 


@ American Automatic Electric Sales Co., Chicago, Ill. 
American Crossarm & Conduit Co., Chicago, IIL 
American Cross-Arm, Inc., Jacksonville, Pla. 

American Steel & Wire Co., Chicago, Il. 

Buckeye Telephone & Supply Co., Columbus, 0. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Elkin Lumber & Mfg. Co., Elkin, N. C. 


mee) «6 @ Graybar Electric Co., New York City. 


* 


Hatheway Patterson Corp., New York City. 
@ Hubbard & Co., Pittsburgh, Pa. 
furt & Co., Ferrum, Pa. 
Joslyn Mfg. & Supply Co., Chicago, IIl. 
@ Kellogg Switchboard & Supply Co., Chicago, Il. 
@ Leich Sales Corp., Chicago, Ill. 
Lewis Bolt & Nut Co., Minneapolis, Minn. 
Line Material Co., South Milwaukee, Wis. 
Locke Insulator Corp., Baltimore, Md. 
Meredith Co., Wm. C., Atlanta, Ga. 
Niedermeyer-Martin Lumber Co., Portland, Ore. 


| @ Oliver Iron & Steel Corp., Pittsburgh, Pa. 


Star Bit & Tool Co., Rockford, II. 
® Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y¥. 
@ Suttle Equipment Co., Lawrenceville, Il. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
Utilities Service Co., Inc., Allentown, Pa. 


POLE SUPPORTS 


@ American Automatic Electric Sales Co., Chicago, Il. 

American Fork & Hoe Co., The, Cleveland, O. 

_ Dicke Tool Co., The, Downers Grove, Ill. 

| @Graybar Electric Co., New York City. 
Hubbard & Co., Pittsburgh, Pa. 
Kellogg Switchboard & Supply Co., Chicago, III. 
Leach Co., Oshkosh, Wis. 
Osmose Corp., of America, Buffalo, N. Y. 
Standard Cedar Co., Minneapolis, Minn. 
Star Bit & Tool Co., Rockford, Ill. 


POLES—CHESTNUT 


American Forest Products Co., Inc., New York City. 
Hatheway Patterson Corp., New York City. 
Niedermeyer-Martin Lumber Co., Portland, Ore. 
Osmose Corp. of America, Buffalo, N. Y. 


POLES—CYPRESS 


American Cross-Arm, Inc., Jacksonville, Fila. 
American Forest Products Co., Inc., New York City. 
Central Lumber Sales Co., Lincoln, Neb. 
Niedermeyer-Martin Lumber Co., Portland, Ore. 
Osmose Corp. of America, Buffalo, N. Y. 


POLES—DOUGLAS FIR 


» @American Automatic Electric Sales Co., Chicago, Ill. 


Ameriean Cross-Arm, Inc., Jacksonville, Fla. 
* Central Lumber Sales Co., Lincoln, Neb. 
Darling, A. E., Lumber Co., Lansing, Mich. 
Gilkey-Brown Cedar Co., Minneapolis, Minn. 
McFarland Co., L. D., Sandpoint, Idaho. 


Niedermeyer-Martin Lumber Co., Portland, Ore. 
Osmose Corp. of America, Buffalo, N. Y. 
Vreeland, B. F.. Denver, Colo. 

@ Wood Preserving Corp., The, Pittsburgh, Pa. 


POLES—LODGEPOLE PINE 


@ American Automatic Electric Sales Co., Chicago, I). 
Koppers Co., Pittsburgh, Pa. 
Nationa! Lumber & Creosoting Co., Texarkana, Tex. 
Niedermeyer-Martin Lumber Co., Portland, Ore. 
Osmose Corp. of America, Buffalo, N. Y. 

@ Valentine Clark Corp., St. Paul, Minn. 
Wood Preserving Corp., The, Pittsburgh, Pa. 


POLES—NORTHERN WHITE CEDAR 


(Producers & Distributors) 

@ American Automatic Electric Sales Co., Chicago, Til. 
American Forest Products Co., Inc., New York City. 

@ Bell Lumber & Pole Co., Minneapolis, Minn. 
Boom Lake Cedar Co., Rhinelander, Wis. 

@ Buckeye Telephone & Supply Co., Columbus, O. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 

@ Carney & Co., B. J., Minneapolis, Minn. 

Comstock Cedar & Lumber Co., Rhinelander, Wis. 
Cowling, Alfred E., Scotstown, Quebec, Canada. 
Darling, A. E., Lumber Co., Lansing, Mich. 
Gilkey-Brown Cedar Co., Minneapolis, Minn. 

@ Graybar Electric Co., New York City. 

Hatheway Patterson Corp., New York City. 
Jentz Cedar Co., Appleton, Wis. 
Joslyn Mfg. & Supply Co., Chicago, Ill. 

@ Kellogg Switchboard & Supply Co., Chicago, Til. 

@ Leich Sales Corp., Chicago, til. 

Long-Bell Lumber Sales Corp., Kansas City, Mo. 
MacGillis & Gibbs Co., The, Milwaukee, Wis, 

@ Michigan Pole & Tie Co., Grand Rapids, Mich. 
Miller Lumber Co., J. W., Minneapolis, Minn. 
National Pole & Treating Co., Minneapolis, Minn. 
Naugle Pole & Tie Co., Chicago, Ill. 
Niedermeyer-Martin Lumber Co., Portland, Ore. 
Osmose Corp. of America, Buffalo, N. Y. 

Page & Hill Co., Minneapolis, Minn. 
Partridge Lumber Co., T. M., Minneapolis, Minn. 


@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
@ Suttle Equipment Co., Lawrenceville, Ill, 
@ Valentine & Clark Corp., St. Paul, Minn, 


POLES—SOUTHERN WHITE CEDAR 


American Forest Products Corp., New York, N. Y. 
Darling, A. E., Lumber Co., Lansing, Mich. 
Hatheway Patterson Corp., New York City. 

Jordan Bros. Lumber Co., Norfolk, Va. 
Niedermeyer-Martin Lumber Co., Portland, Ore. 
Osmose Corp. of America, Buffalo, N. Y. 


POLES—SOUTHERN YELLOW PINE 


@ American Automatic Electric Sales Co., ag rey Ti. 


Republic Creosoting Co., Indianapojis, Ind. 
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(Producers & Distributors) 


Automatic Electric Sales Co., Chicago, IL 
Forest Products Co., Inc., New York City. 
Lamber & Co., Minneapolis, Minn. 

Supply Co., Columbus, O. 
& Supplies, Ltd., Toronto, Canada. 
Minneapolis, Minn. 
Co., Minneapolis, Minn. 


Fi 
E 


it 


rf 
it 


ia 


Gilkey-Brown Cedar Co., Minneapolis, Minn. 
+ @ Graybar Electric Co., New York City. 


jieago, 
Co., South Milwaukee, Wis. 
Long-Bell Lumber Sales Corp., Kansas City, Mo. 
& Gibbs Co., The, Milwaukee, Wis, 
D., Sandpoint, Idaho. 
Cedar Co., Se ee Idaho. 

; .. Grand Rapids, Mich. 
Miller Lumber Co., J. Wi, Minneapolis, Minn. 
ui Treating Co., Minneapolis, Minn. 
Pole & Tie Co., Chicago, mH. 

er-Martin Lumber Co., Portland, Ore. 
Corp. of America, Buffalo, N. Y¥. 
@ Hill Co., Minneapolis, Minn. 
Partridge Lumber Co., T. M., Minneapolis, Minn. 
Republie Cedar Co., Marinette, Wis. 
Schaefer-Hitcheock Co., Sandpoint, Idaho. 
Sigalet & Co., Ltd., Lumby, B. C., Canada. 
- @ Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 
Superior Pole Treating Co., — Wash. 
 @ Valentine & Clark Corp., St. Paul, Minn, 
Vreeland, B. F., Denver, Colo. 
Weyerhaeuser 


& an Co., Chicago, Tl. 


POLISHING WHEELS 


@ American Automatic Electric Sales Co., Chicago, Ml. 
_ Chicago Wheel & Mfg. Co., Chicago, Il. 
Holtzer-Cabot Electric Co., The, Boston, Mass. 


POSTS AND STUBS 


 @ American Automatic Electric Sales Co., Chicago, Ill. 
. American Forest Products Co., Inc., New York City. 


Lumber Co., T. M., " Minneapolis, Minn. 
Potosi Tie & Lumber Co., Dallas, Tex. 
Texas Creosoting Co., Orange, Texas. 
© @ Valentine Clark Corp. St. Paul, Minn. 
“Vreeland, B. F., Denver, Colo. 
“Wyckoff Pipe & Creosdting Co., New York, N. Y 


POTENTIOMETERS 


“@ American Automatic Electric Sales Co., Chicago, Ill. 
Inc., New York City. 
Electric Co., New York, N. Y. 
Pa. 


Rubicon Co., Pa. 
@ Western Electric Co., New York, N. Y. eee by Graybar) 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


. POT HEADS 
@Brach Mfg. Corp., L. S., Newark, N. J. 


os Equipment & Engineering Co., Chicago, Ill. 
Electric Co., New York City. 
S xeeos Switchboard & Supply Co., Chicago, III. 
Line Material Co., South Milwaukee, Wis. 
@ Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 
Telefonaktiebolazet L. M. Ericsson, Stockholm, Sweden. 


POTS—MELTING 


@ American Automatic Electric Sales Co., Chicago, IL 

Barnard & Co., B. S., New York City. 

Bernz Co., Inc., Otto, Rochester, NM. Y. 

Black & Decker Co., The, Towson, Md. 

Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Cope, T. J,, Ine., Philadelphia, Pa. 

@ Graybar Electric Co., New York City. 

@ Kelloge Switchboard & Supply Co., Chicago, Ill. 

@ Leich Electric Co., Genoa, Ill. 

Littleford Bros., Cincinnati, O. 

@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
Struthers Dunn, Inc., Philadelphia, Pa. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
Trent Co., Harold B., Philadelphia, Pa. 

Turner Brass Works, The, Sycamore, Ill. 
@ Unique Mfg. Co., Chicago, Il. 
Van Praag Sales Corp., New York City. 
Vulean Electric Co., Lynn, Mass. 
Westinghouse Electric & Mfg. Co., East Pittsburgh. Pa. 


POTS—SOLDER 


@ American Automatic Electric Sales Co., Chicago, Ill. 
American Electrical Heating Co., Detroit, Mich. 
Barnard & Co., B. S., New York City. 

Bernz Co., Inc., Otto, Rochester, N. Y. 
Burning Brands Co., Chicago, Ill. 
Canadian Telephunes & Supplies, Ltd., Toronto, Canada. 

@ Clayton & Lambert Mfg. Co., Detroit, Mich. 

Electric Soldering Iron Co., Inc., New York City. 
Electro Engineering Co., Inc., Richmond Hill, N. Y. 
@ Graybar Electric Co., New York City. 
Johnson, Inc., William, Newark, N. J. 
@ Kelloge Switchboard & Supply Co., Chicago, Ill. 
@ Leich Electric Co., Genoa, Ill. 
Northern Electric Co., Chicago, Il. 
Railroad Repair & Supply Co., Chicago, Ill. 

@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 

Trent Co., Harold E., Philadelphia, Pa. 
Turner Brass Works, The, Sycamore, III. 
@ Unique Mfg. Co., Chicago, Il. 
Van Praag Sales Corp., New York City. 
Vulean Electric Co., Lynn, Mass. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


PRESERVATIVES—WOOD 


@ American Automatic Electric Sales Co., Chicago, Il. 
American Creosote Works, New Orleans, La. 
@ Anaconoda Wire & Cable Co., New York City. 
Barrett Co., The, New York City. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
C-A-Wood Preserver Co., St. Louis, Mo. 
Carbolineum Wood Preserving Co., Milwaukee, Wis. 
Curtin-Howe Corp., New York City. 
@ Graybar Electric Co., New York City. 
Gulfport Creosoting Co., Gulfport, Miss. 
Hildreth Varnish Co., Inc., Brooklyn, N. Y. 
Joslyn Mfg. & Supply Co., Chicago, Il. 
Kearney Corp., Jas. R., St. Louis, Mo. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
Koppers Co., .Pittsburgh, Pa. 
@ Leich Sales Corp., Chicago, Il. 
National Lumber & Creosoting Co., Texarkana, Tex. 
Osmose Corp. of America, Buffalo, N. Y. 
Potosi Tie & Lumber Co., Dallas, Texas. 
Republic Creosoting Co., Indianapolis, Ind. 
Ruberoid Co., New York City. 
8S. P. F. Wood-Preserving Co., Inc., Cambridge, Mass. 
@ Suttle Equipment Co., Lawrenceville, Il. 
Taylor-Colquitt Co., Spartanburg, S. C. 
Texas Creosoting Co., Orange, Tex. 
@ Valentine & Clark Corp., St. Paul, Minn. 
Vreeland, B. F., Denver, Colo. 
Wood Preserving Corp., The, Pittsburgh, Pa. 
Wykoff Pipe & Dressing Co., The, New York City. 


PRINTING—DIRECTORY 


@L. M. Berry Co., Dayton, Ohio. 
Clement Co., J. W., Buffalo, N. Y. 
Cuneo Press, Inc., The, Chicago, Ill. 
Ee eee oe ee ee 
Donnelley & Sons Co., R. R., Chicago, Tl. 

@ Loomis Advertising Co., Kansas City, Mo. 
Ft. Wayne Printing Co., Ft. Wayne, Ind. 
Wisconsin Cuneo Press, Inc., Milwaukee, Wis. 
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PRINTING TELEGRAPH EQUIPMENT 


@ Automatic Electric Co., Chicago, Ill. 
Bunnell & Co., J. H., New York City. 
Teletype Corp., Chicago, Ill. 


PROGRAM SERVICE SYSTEMS 


@ Communication Equipment & Engineering Co., Chicago, Ill. 
Edwards & Co., Inc., Norwalk, Conn. 

@Graybar Electric Co, New York City. 
Holtzer-Cabot Electric Co., The, Boston, Mass. 
Stanley & Patterson, Inc., New York City. 

@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 


PROTECTIVE EQUIPMENT—TELEPHONE 


@ Automatic Electric Co., Chicago, Il. 
Brach Mfg. Corp., L. S., Newark N. J. 
Buckeye Telephone & Supply Co., Columbus, O. 
Bunnell & Co., J. H., New York, N. Y. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Chance Co., A. B., Centralia, Mo. 
@ Communication Equipment & Engineering Co., Chicago, Ill. 
@ Cook Electric Co., Chicago, Ill. 
General Electric Co., Ltd., The, Coventry, England. 
@ Graybar Electric Co., New York City. 
Holtzer-Cabot Electric Co., The, Boston, Mass. 
Hoppe Engineering Inc., Indianapolis, Ind. 
@ Kellogg Switchboard & Supply Co., Chicago, Il. 
@Leich Sales Corp., Chicago, Ill. 
Line Material Co., South Milwaukee, Wis. 
Littelfuse Laboratories, Chicago, Il. 
@ Reliable Electric Co., Chicago, Ill. 
@ Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 
Sundt Engineering Co., Chicago, Ill. 
@ Suttle Equipment Co., Lawrenceville, Ill. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
@ Western Electric Co., New York, N. Y. (Distributed by Graybar) 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


PUBLIC ADDRESS EQUIPMENT 


Allied Radio Corp., Chicago, Il. 

@ Automatic Electric Co., Chicago, Ill. 

@ Bank's Mfg. Co., Chicago, Ml. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Cinaudagraph Corp., Stamford, Conn. 

@ Communication Equipment & Engineering Co., Chicago, Ill. 
Couch Co., Inc., 8. H., North Quincy, Mass. 
Edwards & Co., Inc., New York City. 
General Electric Co., Ltd., The, Coventry, England. 
General Radio Co., Cambridge A, Mass. 

@Graybar Electric Co., New York City. 
Hirsch, Gustav Columbus, Ohio. 
Operadio Mfg. Co., St. Charles, Dl. 
Stanley & Patterson, Inc., New York City. 

@ Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 

laget L. M. Ericsson, Stockholm, Sweden. 

Webster Co., The, Chicago, Illinois. 

@ Western Electric Co., New York City (Distributed by Graybar) 


PUBLISHING—DIRECTORY 


Beatty Directory Co., Geo. F., St. Paul, Minn. 
@ Berry & Co., L. M., Dayton, O 
Donnelley Corp., The Reuben H., Chicago, IIl. 
Fort Wayne Printing Co., Fort Wayne, Ind. 
General Telephone Directory Co., Madison, Wis. 
@ Loomis Advertising Co., Kansas City, Mo. 
National Telephone Directory Co., St. Louis, Mo. 
Welker, J. H., Canton, Ohio. 


RACKS—STORAGE BATTERY 


@ American Automatic Electric Sales Co., Chicago, Il. 
@ Electric Storage Battery Co., The, Philadelphia, Pa 
Gould Storage Battery Corp., Depew, N. Y. 
Graybar Electric Co., New York City. 
Leich Sales Corp., Chicago, Til. 
Lyon Metal Products, Inc., Aurora, II. 
North Electric Mfg. Co., Galion, Ohio. 
Western Electric Co., New York, N. Y. (Distributed by Graybar) 


RADIO EQUIPMENT 


Allied Radio Corp., Chicago, Il. 

@ Bank’s Mfg. Co., Chicago, Il. 

Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Cinaudagraph Corp., Stamford, Conn. 

@ Communication Equipment & Engineering Co., Chicago, Ill. 
Crescent Instrument Wire & Cable Co., Trenton, N. J. 
Electrad, Inc., New York City. 

General Electric Co., Ltd., The, Coventry, England. 
General Radio Co., Cembridge A, Mass. 

@Graybar Electric Co., New York City. 

International Business Machines Corp., New York City. 

.. Premax Sales Div., Chisholm-Ryder Co., Inc., Niagara Falls, N. Y. 

@ Raytheon Production Corp., Newton, Mass. 

- @ Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 


teiehal 





aget L. M. Ericsson, Stockholm, Sweden. 


Chicago, TIL 
@ Western Electric Co., New York City (Distributed by Graybar) 


REBUILT TELEPHONE EQUIPMENT 


Albertson Electric Co., W. N., Milwaukee, Wis. 
@ Buckeye Telephone & Supply Co., Columbus, 0. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@ Rebuilt Electric Equipment Co., Chicago, Ill. 

National Construction & Engineering Co., 

Series Morte Becipenes Co., In Tor teaches Indiana, 

us t -» Inc., 
@ Suttle Equipment Co., Lawrenceville, Ill. 

Telephone Equipment Co., New York City. 
@Telephone Repair Co., The, Chicago, Ml. 


RECEIVERS—OPERATORS' 


Albertson Electric Co., W. N., Milwaukee, Wis. 
——- Electric Co., Chicago, Ml. 
utomatic Telephone & Electric Co., Ltd., Liverpool, England. 
Automatique Electrique de Belgique, Antwerp, Belgium. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
General Electric Co., Ltd., The, Coventry, England. 
@ Graybar Electric Co., New York City. 
@ Kellogg Switchboard & Supply Co., 
Chicago, Ill. 


© Western Electric Co., New York City (Distributed by Graghan) 


RECEIVERS—TELEPHONE 
Albertson Electric Co., Milwaukee, Wisc. 
American Record Corp., Chicago, Ill. 
@ Automatic Electric Co., Chicago, Mil, 
Automatie Telephone & Electric Co., Ltd., Liverpool, England. 
de Antwerp, Belgium. 


@ Graybar Electric Co., New York City. 
@ Kellogg Switchboard & Supply Co., Chicago, Til. 
Leich Sales Corp., Chicago, Ill. 





Appleton Electric Co., Chicago, ill. 
Barnard & Co., B. S., New York City. 
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REELS—WIRE MEASURING 


@ American Automatic Electric Sales Co., Chicago, Ill. 
Barnard & Co., B. S., New York City. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Graybar Electric Co., New York City. 
oo a a ee ee 
@ Leich Sales Chicago, Ill. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 





RELAY SHELLS 


@ Automatic Electric Co., Chicago, Il. 
& Co., J. H., New York City. 
& Supply Co., Chicago, Ill. 
Mm, 


, Chicago, 
Deckers Oecien” Telephone Mfg. Co., Rochester, N. Y. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 


RELAYS—EXTENSION 


‘@ Automatic Electric Co., Chicago, Ill. 
Telephone & Electric Co., Ltd., Liverpool, England. 
Automatique Electrique de Belgique, Antwerp, Belgium. 
Benjamin Electric Mfg. Co., Des Plaines, II. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Bdwards Co., Inc., Norwalk, Conn. 
Electric Co., Ltd., The, Coventry, England. 


; go, 
@ Kellozg Switchboard & Supply Co., Chicago, Ill. 
Leach Co., Oshkosh, Wis. 


Leich Sales Corp., Chicago. 
North Electric Mfg. Co., The, Galion, O. 


. Signal Engineering é Mfg Co., New York City. 
_ §truthers Dunn, Inc., Philadelphia, Pa. 

- Telefon Fabrick Automatic, Denmark. 
Telefonaktiebolaget L. M. Ericsson, Stockhulm, Sweden. 

_@ Western Electric Co., New York City (Distributed by Graybar) 


REPEATERS—TELEPHONE 
Communication Equipment & Engineering Co., Chicago, Ill. 
Graybar Electric Co., New York City. 


arr eemeteest © Syoviy Co., Chicago, Il. 
Melefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 


RESISTORS 


, Milwaukee, Wisc. 


: Corp., 
@ Automatic Electric Co., Chicago, ml. 
Telephones & Supplies, Ltd., Toronto, Canada. 
Equipment & Engineering Co., Chicago, Mi. 


Collingdale, Pa. 
Ison hone Mfg. Co., Rochester, N. Y. 
Co., The, Philadelphia, Pa. 
oe Leonard Electric Co., Mt. Vernon, N. Y. 
‘Western Electric Co., New York City (Distributed by Graybar) 


RINGER SETS—COMPOSITE 


ee Fees OS, Mibenckee, Wins. 
Automatic Electric Co., Chicago, 
Rane tnssescher Ges etbieene) IR 
Blectric Co., New York City. 


@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@ Leich Sales Corp., Chicago, Ill. 
Pioneer Gen-E- Motor Corp., Chicago, Ill. 
@ Western Electric Co., New York, N. Y. (Distributed by Graybar) 


RINGERS—EXTENSION BELL. 
Albertson Electric Co., Milwaukee, Wisc. 

@ Automatic Electric Co., Chicago, Ill. 

Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Edwards Co., Inc., Norwalk, Conn. 
General Electric Co., Ltd., The, Coventry, England. 

@ Graybar Electric Co., New York City. 

Holtzer-Cabot Electric Co., The, Boston, Mass. 

@ Kellogg Switchboard & Supply Co., Chicago, II. 

@Leich Sales Corp. Chicago, Il. 

@ Rebuilt Electric Equipment Co., Chicago, Illinois. 
Screw Machine Products Corp., The, Providence, R. I. 
Signal Engineering & Mfg. Co., New York City. 

@ Suttle Equipment Co., Lawrenceville, Ill. 

@ Western Electric Co., New York City (Distributed by Graybar) 
Westinghouse Electric Mfg. Co., East Pittsburgh, Pa. 


RINGING MACHINES—COMMON BATTERY, 
MAGNETO AND HARMONIC 


Albertson Electric Co., Milwaukee, Wis. 
@ Automatic Electric Co., Chicago, Il. 
Automatic Telephone & Electric Co., Ltd., Liverpool, England. 
Antomatique Electrique de Belgique, Antwerp, Belgium. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Communication Equipment & Engineering Co., Chicago, Il. 
Edwards Co., Inc., Norwalk, Conn. 
@ Electric Specialty Mfg. Co., Cedar Rapids, Ia. “ 
Ferranti Electric, Inc., New York City. 
General Electric Co., Ltd., The, Coventry, England. 
General Radio Co., Cambridge A, Mass. 
@ Graybar Electric Co., New York City. 
Holtzer-Cabot Electric Co., The, Boston, Mass. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@Leich Sales Corp., Chicago, Ill. 
Line Material Co., South Milwaukee, Wis. 
@ Lorain Products Corp., Lorain, O. 
@ North Electric Mfg. Co., The, Galion, O. 
Railroad Repair & Supply Co., Chicago, Ill. 
@ Raytheon Mfg. Co., Waltham, Mass. 
@ Rebuilt Electric Equipment Co., Chicago, IMlinois. 
Roller-Smith Co., New York City. 
Sola Electric Co., Chicago, Il. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
@ Suttle Equipment Co., Lawrenceville, Ill. 
Telefon Fabrik Automatic, Copenhagen, Den. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
@ Telkor, Inc., Elyria, O. 
@ Western Electric Co., New York City (Distributed by Graybar) 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
Weston Electric Instrument Co., Newark, N. J. 


RINGS—AERIAL CABLE 
@ American Automatic Electric Sales Co., Chicago, Ill. 
@ Automatic Electric Sales Co., Ltd., Chicago, Ill. 
Barnard & Co., B. S., New York City. 
Brocklen Underground Electric Mfg. Co., Glenside, Pa. 
@ Buckeye Telephone & Supply Co., Columbua O. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Chance Co., B. A., Centralia, Mo. 
Cope, T. J., Inc., Philadelphia, Pa. 
@ Copperweld Co., Glassport, Pa. 
@ Graybar Electric Co., New York City. 
@ Hubbard & Co., Pittsburgh, Pa. 
Joslyn Mfg. & Supply Co., Chicago, Ill. 
Kearney Corp., Jas. R., St. Louis, Mo. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@Leich Sales Corp., Chicago, Ill. 
Locke Insulator Corp., Baltimore, Md. 
Minerallac Electric Co., Chicago, Ill. 
@ National Telephone Supply Co., The, Cleveland, O. 
@ Oliver Iron & Steel Corp., Pittsburgh, Pa. 
@ Paine Co., Chicago, Ill. 
Pirelli General Cable Works, Ltd., Southampton, England. 
Porcelain Products, Inc., Parkersburg, W. Va. 
Railroad Repair & Supply Co., Chicago, Ill. 
@ Reliable Electric Co., Chicago, Il. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
@ Suttle Equipment Co., Lawrenceville, Ill. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 


RINGS—BRIDLE 
@ American Automatic Electric Sales Co., Chicago, Il. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Ti. 





@ Hubbard & Co., Pittsburgh, Pa. 

Joslyn Mfg. & Supply Co., Chieago, Il. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@Leich Sales Corp., Chicago, [il. 

Locke Insulator Corp., Baltimore, Md. 
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tional Telephone Supply Co., The, Cleveland, O. 
Paine Co., Chicago, Ill. 
Porcelain Products, Inc., Parkersburg, Va. 
Railroad Repair & Supply Co., Chicago, 
Stromberg-Carison Telephone Mfg. Co., i N. Y¥. 
Suttle Equipment Co., Lawrenceville, Il. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
© @ Western Electric Co., New York City (Distributed by Graybar) 


RINGS—DISTRIBUTING 


@ American Automatic Electric Sales Co., Chicago, Ti. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Diamond Expansion Bolt Co., Inc., Garwood, N. J. 
Graybar Electric Co., New York City. 

Hubbard & Co., Pittsburgh, Pa. 
Kellogg Switchboard & Supply Co., Chicago, Til. 
Leich Sales Corp., Chicago, Il. 
Locke Insulator Corp., Baltimore, Md. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 


RINGS—POLE TOP 


American Automatic Electric Sales Co., Chicago, DL 
Graybar Electric Co., New York City. 
Hubbard & Co., Pittsburgh, Pa. 
Leich Sales Corp., Chicago, Ll. 
Locke Insulator Corp., Baltimore, Md. 
@ Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 


RODS—ANCHOR 


American Automatic Electric Sales Co., Chicago, Ill. 
Automatic Electric Sales Co., Ltd., Chicago, Ill. 
Buckeye Telephone & Supply Co., Golumbus, O. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 

@ Chance Co., A. B., Centralia, Mo. 

@Copperweld Co., Glassport, Pa. 

@Graybar Electric Co., New York City. 

@ Hubbard & Co., Pittsburgh, Pa, 

Joslyn Mfg. & Supply Co., Chicago, Il. 

Kearney Corp., Jas. R., St. Louis, Mo. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@Leich Sales Corp., Chicago, Ii. 

Lewis Bolt & Nut Co., Minneapolis, Minn. 

Line Material Co., South Milwaukee, Wis. 

Locke Insulator Corp., Pittsburgh, Pa. 

Mastergrip Utilities Supply Corp., St. Louis, Mo. 

@ Oliver Iron & Steel Corp., Pittsburgh, Pa. 
Railroad Repair & Supply Co., Chicago, Ill. 
Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
Buttle Equipment Co., Lawrenceville, Il. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 


RODS—CONDUIT 


@ American Automatic Electric Sales Co., Chicago, Ill. 
Barnard & Co., B. S., New York City. 
Brocklen Underground Electric Mfg. Co., Glenside, Pa. 
Cleverly Electrical Works, Inc., Philadelphia, Pa. 
T. J. Cope Ine., Philadelphia, Pa. 
Diamond Expansion Bolt Co., Inc., Garwood, N. J. 
Dicke Tool Co., The, Downers Grove, Ill. 
Graybar Electric Co., New York City. 
Kellogg Switchboard & Supply Co., Chicago, Il. 
Line Material Co., South Milwaukee, Wis. 

@ Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 








RODS—GROUND 


@ American Automatic Electric Sales Co., Chicago, Il. 
American Brass Co., Waterbury, Conn. 
@Anaconda Wire & Cable Co., New York, N. Y. 
Barnard & Co., B. S., New York City. 
Brocklen Underground Electric Mfg. Co., Glenside, Pa. 
a Telephone & Supply Co., Columbus, O. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Copperweld Co., Glassport, Pa. 
Graybar Electric Co., New York City. 
; @Hubbera & Co., Pittsburgh, Pa. 
* Joslyn Mfg. & Supply Co., Chicago, Ill. 
‘ Kellogg Switchboard & Supply Co., Chicago, Ill. 
Leich Sales Corp., Chicago, Ill. 
Line Materal Co., South Milwaukee, Wis. 
Locke Insulator Corp., Pittsburgh, Pa. 
Metropolitan Device Corp., Brooklyn, N. Y. 
@Oliver Iron & Steel Corp., Pittsburgh, Pa. 
m Electric Co., Chicago, Tl. 
Phelps Dodge Copper Products Corp., New York, N. Y. 


Premax Sales Div., Chisholm-Ryder Co., a Niagara Falls, N. Y. 


Railroad Repair & Supply Co., Chicago, Ill. 
are Cottson Telephone Mfg. Co., Rochester, N. Y. 
ea Suttle Equipment Co., Lawrenceville, Il. 


RODS—GUY 


American Automatic Electric Sales Co., Chicago, Ill. 
Buckeye Telephone & Supply Co., Columbus, 0. 


Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Chance Co., A. B., Centralia ,Mo. 
Graybar Electric Co., New York City. 
Hubbard & Co., Pittsburgh, Pa. 
Joslyn Mfg. & Supply Co., Chicago, Til. 
@ Eellogg Switchboard & Supply Co., Chicago, Tl. 
@ Leich Sales Corp., Chicago, Hl. 
Lewis Bolt & Nut Co., 
Line Material Co., South Milwaukee, Wis. 
Locke Insulator Corp., Pittsburgh, Pa. 
Mastergrip Utilities Supply Corp., St. Louis, Mo. 
@ Oliver Iron & Steel Corp., Pittsburgh, Pa. 
Railroad Repair & Supply Co., Chicago, Ill. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. 
@ Suttle Equipment Co., Lawrenceville, Ill 
Synthane Corp., Oaks, Pa. 


ROPE AND CABLE—WIRE 


Aluminum Co. of America, Pittsburgh, Pa. 

@ American Automatic Electric Sales Co., Chicago, Til. 
American Chain Co., Inc., Bridgeport, Conn. 

@ American Steel & Wire Co., Cleveland, Ohio. 

@ Automatic Electric Sales Co., Ltd., Chicago, Il. 

@ Bartlett Mfg. Co., Detroit, Mich. 
Bethlehem Steel 


Corp., s 
Lewis Bolt & Nut Co., Minneapolis, Minn. 
National Electric Products Corp., Pittsburgh, Pa. 
Roebling’s Sons Co., ee a 
@ Suttle Equipment Co. , Lawrenceville, Ill. 
Tel ktiebo! aget L. M. Ericsson, Stockholm, Sweden. 


SAFETY FIRST EQUIPMENT 


American Allsafe Co., Buffalo, N. Y. 

@ American Automatic Electric Sales Co., Chicago, Til. 
Buckingham, W. H., Binghamton, N. Y. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Davis Emergency Equipment Co., New York City. 

@ Graybar Electric Co., New York City. 

@ Kellogg Switchboard & Supply Co., Chicago, Il. 

@ Leich Sales Corp., Chicago, Ill. 

Martindale Electric Co., Cleveland, Ohio 
Mathias-Hart Co., Ampere, N. J. 

Mine Safety Appliances Co., Pittsburgh, Pa. 
Railroad Repair & Supply Co., Chicago, Ill. 


SCISSORS—ELECTRICIANS' 


@ American Automatic Electric Sales Co., Chicago, Ill. 
Bunnell & Co., J. H., New York, N. Y. 

@ Graybar Electric Co., New York City. 

@ Keilogg Switchboard & Supply ae Chicago, Ml. 

@ Klein & Sons, Mathias, Chicago, [1). 

@ Leieh Sales Corp., Chicago, I). 


SCREWDRIVERS 


@ American Automatic Electric Sales Co., Chicago, Tl. 
Black & Decker Mfg. Co., The, Towson, Md. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Cleverly Electrical Works, Inc., Philadelphia, Px. 
Crescent Tool Co., Jamestown, N. Y. 

@ Forged Steel Products Co., Newport, Pa. 

@ Graybar Electric Co., New York City. 
Haskins Co., R. G., Chicago, Ill. 

@ Kellogg Switchboard & Supply Co., Chicago, Ill. 

@ Leich Sales Corp., Chicago, Ill. 
Millers Falls Co., Greenfield, Mass. 
North Bros. Mfg. Co., Philadelphia, Pa. 

@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
Swan Co. James, Seymour, Conn. 


SCREWS—ALL KINDS 


. Aluminum Co. of America, Pittsburgh, Pa. 
@ American Automatic Electrie Sales Co., Chicago, Tl. 
American Screw Co., Providence, R. L 
Clare Bros. Bolt Co., Milldale, Conn. 
@ Kellogg Switchboard & mag Co., Chicago, Til. 
@ Leich Sales Corp., Chicago, Ml. 
Lewis Bolt & Nut Co., Minneapolis, Minn. 
Serew Machine Products Corp., The, Providence, R. L 





a 
@ Buckeye Telephone & Supply Co., Columbus, O. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 


Chicago, Ill. 
@ Kellogg Switchboard & Supply Co., Chicago, Til. 
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See Digging Toole 


SIGNAL SYSTEMS—COMMERCIAL AND 
INDUSTRIAL 


Albertson Electric Co., Milwaukee, Wis. 
@ Automatic Electric Co., Chicago, Ill. 

Automatique Electrique de Belgique, Antwerp, Belgium. 
@ Bank’s Mfg. Co., Chicago, Il. 

Benjamin Electric Mfg. Co., Des Plaines, Ill. 

Canadian Telephones & Supplies, Ltd., Toronto, Canada. 


Providence, R. I. 
q . oolwich, London, England 
Mfg. Co., New York City. 
New York City. 
York City. 


L. M. Ericsson, Stockholm, Sweden. 
Webster Co., The, Chicago, Ill. 


SIGNS—ADVERTISING AND DISPLAY 


Co., 
Hirsch, Gustav, Columbus, Ohio. 
Mfg. Co., Beaver Falls, Pa. 
Supply 


Richardson 
@ Kellogg Switchboard & Co., Chicago, Ill. 


Page Steel & Wire Div., American Chain Co., Inc., Bridgeport, Conn. 


Steere & Sons, Geo., Chicago, IIl. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
Wisconsin Cuneo Press, Inc., Milwaukee, Wis. 


SIGNS—BRONZE 


Acme Changeable Sign Co., New York City. 
Cleverly Electrical Works, Inc., Philadelphia, Pa. 
Matthews & Co., Jas. H., Pittsburgh, Pa. 

Steere & Sons, Geo., Chicago, Il. 


SIGNS—PAY STATION 
Automatic Electric Sales Co., Chicago, Il. 


Tit 
ree 
it 


Telephone Mfg. Co., Rochester, N. Y. 


Toledo Pressed Steel Co., The, Toledo, O. 


SLEEVE TOOLS 


Aluminum Co. of America, Pittsburgh, Pa. 
@ American Automatic Electric Sales Co., Chicago, Il. 
@ Anaconda Wire & Cable Co., New York, N. Y. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Chance Co., A. B., Centralia, Mo. 
Crescent Tool Co., Jamestown, N. Y. 
@ Forged Steel Products Co., New Port, Pa. 
@ Graybar Electric Co., New York City. 
High Tension Co., Inc., The, Phillipsburg, N. J. 
Kearney Corp., Jas. R., St. Louis, Mo. 
@ Kellogg Switchboard & Supply Co., Chicago, [ll. 
@ Klein & Sons, Mathias, Chicago, Ill. 
@ Leich Sales Corp., Chicago, Ill. 
Line Material Co., South Milwaukee, Wis. 
@ National Telephone Supply Co., The, Cleveland, O. 
Railroad Repair & Supply Co., Chicago, IIl. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
@ Suttle Equipment Co., Lawrenceville, Ill. 
Telefon Fabrik Automatic, Copenhagen, Denmark. 


SLEEVES—CABLE 


Aluminum Co. of America, Pittsburgh, Pa. 
@ American Automatic Electric Sales Co., Chicago, Ill. 
@ Anaconda Wire & Cable Co., New York, N. Y. 
@ Buckeye Telephone & Supply Co., Columbus, O. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Chance Co., A. B., Centralia, Mo. 
@ Graybar Electric Co., New York City. 
High Tension Co., Inc., The, Phillipsburg, N. J. 
Joslyn Mfg. & Supply Co., Chicago, Ill. 
Kearney Corp., Jas. R., St. Louis, Mo. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@Leich Sales Corp., Chicago, Ill. 
Line Material Co., South Milwaukee, Wis. 
@ National Telephone Supply Co., Cleveland, Ohio. 
Pekeu Co., The, Brooklyn, N. Y. 
Railroad Repair & Supply Co., Chicago, Ill. 
@ Reliable Electric Co., Chicago, Ill. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
@ Suttle Equipment Co., Lawrenceville, Ill. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 


SLEEVES—PAPER 


@ American Automatic Electric Sales Co., Chicago, IIl. 
@ Anaconda Wire & Cable Co., New York, N. Y. 
@ Graybar Electric Co., New York City. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@ Leich Sales Corp., Chicago, Il. 
@ Reliable Electric Co., Chicago, Il. 
Stone Paper Tube Co., Washington, D. C. 


SLEEVES—WIRE 

@ American Automatic Electric Sales Co., Chicago, Ill. 

@ Anaconda Wire & Cable Co., New York, N. Y. 

@ Buckeye Telephone & Supply Co., Columbus, O. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 

@ Chance Co., A. B., Centralia, Mo. 

@ Cook Electric Co., Chicago, Ill. 

@ Copperweld Co., Glassport, Pa. 

@ Graybar Electric Co., New York City. 

High Tension Co., Inc., The, Phillipsburg, N. J. 

@ Leich Electric Co., Genoa, IIl. 

Hope Webbing Ce., Inc., Pawtucket, R. I. 
Joslyn Mfg. & Supply Ce., Chicago, Ill. 
Kearney Corp., Jas. R., St. Louis, Mo. 

@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
Line Material Co., South Milwaukee, Wis. 

@ National Telephone Supply Co., The, Cleveland, 0. 
Pekeu Co., The, Brooklyn, N. Y. 

Railroad Repair & Supply Co., Chicago, Ill. 

@ Reliable Electric Co., Chicago, Il. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 

@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 

@ Suttle Equipment Co., Lawrenceville, 1)!. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 


SLEEVING—LEAD 


@ American Automatic Electric Sales Co., Chicago, Ml. 
@ Buckeye Telephone & Supply Co., Columbus, O. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 


@ Graybar Electric Co., New York City. 

@ Kellogg Switchboard & Supply Co., Chicago, Ill. 

@ Leich Sales Corp., Chicago, Il. 
Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
Suttle Equipment Co., Lawrenceville, Ill. 


SOLDER—BAR 
Allen Co., L. B., Chicago, Mil. 
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Alamaweld Co., Chicago, Il. 

@ American Automatic Electric Sales Co., Chicago, I) 
Berry Solder Co., Inc., New York City. 
British Insulated Cables, Ltd., Prescot, Lancashire, England 

@ Buckeye Telephone & Supply Co., Columbus, QO. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Eagle-Picher Sales Co., The, Cincinnati, O. 

@ Gardiner Metal Co., Chicago, Ill. 

@ Graybar Electric Co., New York City. 

@ Kellogg Switchboard & Supply Co., Chicago, Ill. 

@ Kester Solder Co., Chicago, Ill. 

@Leich Sales Corp., Chicago, Ill. 
Mitchell-Rand Insulation Co., Inc., New York City. 
Natienal Lead Co., New York City. 
Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 

@ Suttle Equipment Co., Lawrenceville, Ill. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 


SOLDER—SELF-FLUXING 


@ Allen Co., L. B., Chicago, Il. 
Allied Radio Corp., Chicago, Il. 
@ American Automatic Electric Sales Co., Chicago, Ill. 
Berry Solder Co., Inc., New York City. 
@ Brach Mfg. Corp., L. S., Newark, N. J. 
British Insulated Cables, Ltd., Prescot, Lancashire, England. 
@ Buckeye Telephone & Supply Co., Columbus, O. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Cook Electric Co., Chicago, Ill. 
Dunton Co., The M. W., Providence, R. I. 
Eagle-Picher Sales Co., The, Cincinnati, O. 
@ Gardiner Metal Co., Chicago, Ill. 
General Electric Co., Bridgeport, Conn. 
@ Graybar Electric Co., New York City. 
@ Kellogg Switchboard & Supply Co., Chicago, Il. 
@ Kester Solder Co., Chicago, Il. 
@Leich Sales Corp., Chicago, Ii. 
Lenk Mfg. Co., Newton Lower Falls. Mass. 
National Lead Co., New York City. 
Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
@ Suttle Equipment Co., Lawrenceville, Ill. 


SOLDER TEMPERATURE REGISTERING 
INSTRUMENTS 


@ American Automatic Electric Sales Co., Chicago, Ill. 
Bristol Co., The, Waterbury, Conn. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Dillon Mfg. Co., Chicago, Il. 
Illinois Testing Laboratories, Inc., Chicago, Ill. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
Leeds & Northrup Co., Philadelphia, Pa. 
Leich Sales Corp., Chicago, Ill. 
Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 


SOLDERING IRONS—ELECTRIC 


Allied Radio Corp., Chicago, Tl. 
@ American Automatic Electric Sales Co., Chicago, Ill. 
American Electrical Heater Co., Detroit, Mich. 
@ Breach Mfg. Corp., L. 8., Newark, N. J. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Drake Electric Works, Chicago, Ill. 
Electric Soldering Iron Co., Inc., New York City. 
@ Graybar Electric Co., New York City. 
Hexacon Electric Appliance Corp., Roselle Park, N. Y. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@Leich Sales Corp., Chicago, Ill. 
Lenk Mfg. Co., Newton Lower Falls, Mass. 
National Specialties Co., Fort Wayne, Ind, 
Northern Electric Co., Chicago, Ill. 
Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
Buttle Equipment Co., Lawrenceville, Ill. 
Telefonaktiebolaget L. M. Ericason, Stockholm, Sweden. 
Van Praag Sales Corp., New York City. 
Vulean Electric Co., Lynn, Mass. 
Valean Electric Heater Corp., New York City. 


@ Allen Co., L. B., Chicago, Il. 

Alumaweld Co., Chicago, Il. 
@ American Automatic Electric Sales Co., Chicago, Il. 
@Brach Mfg. Corp., L. S., Newark, N. J. 
@Cook Electric Co. Chicago, Ml. 

Dunton Co., The M. W., Providence, R. L 
@ Graybar Electric Co., New York, N. Y. 

Johnson Mfg. Co., Chicago, Ill. 

Kester Solder Co., Chicago, Ill 

Leich Sales Corp., Chicago, Il. 

Van Cleef Bros., Chicago, Il. 


STAPLES 


@ American Automatic Electric Sales Co., Chicago, Ill. 
@ American Steel & Wire Co., Chicago, Tl. 

Bethichem Steel Co., Bethlehem, Pa. 

Bunnell & Co., J. H., New York, N. Y. 
@ Copperweld Co., Glassport, Pa. 


SOLDERING FLUIDS, PASTE AND SALTS 


Couch Co. Inc, & H., North Quincy Mass 
@ Graybar Electric Co., New York, N, » a 
@ Hubbard & Co., Pittsburgh, Pa. 
Joslyn Mfg. & Supply Co., Chicago, Ill. 
@ Kellogg Switchboard & Supply Co., Chicago, Til. 
Keystone Steel & Wire Co., Peoria, Ill. 
@Leich Sales Corp., Chicago, Ml. 
@ Paine Co., Chicago, Tl. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 


STAPLES—INSULATED 


Allied Radio Corp., Chicago, Dil. 
@ American Automatic Electric Sales Co,, Chicago, TL. 
@ Brach Mfg. Corp., L. S., Newark, N. J. 
@ Buckeye Telephone & Supply Co., Columbus, Oo. 
Bunnell & Co., J. H., New York, N. Y. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Couch Co., Inc., S. H., North Quincy, Mass, 
Emerson Apparatus Co., Melrose, Mass. 
@ Graybar Electric Co., New York City. 
Hubbard & Co., Pittsburgh, Pa. 
yf pr Switchboard & Supply Co., Chicago, Tl. 
@ Leich Sales Corp., Chicago, Il. 
M. M. Rhodes & Sons Co., Tautton, Mass, 
@ Stromberg-Carison Telephone Mfg. Co., Rochester, N. B. 
@ Buttle Equipment Co., Lawrenceville, Il. 


STEEL TUBING—ELECTRICAL CONDUIT 


@ American Automatic Electric Sales Co., Chicago, Il. 
Appleton Electric Co., Chicago, Ml. 
Bethlehem Steel Co., Bethlehem, Pa. 

@ Graybar Electric Co., New York City. 
National Electric Products Corp., Pittsburgh, Pa. 
Steel & Tubes, Inc., Cleveland, O. 


STILLS—BATTERY WATER 
@ American Automatic Electric Sales Co., Chicago, Til. 


Barnstead Still & Sterilizer Co., Inc., Forest Hills, Boston, Mass. 


Weber Bros. Metal Works, Chicago, I). 


STRAIN PLATES 


@ American Automatic Electric Sales Co., Chicago, Ill. 
Canadian Delphetes & Seavlee. Site Sgee rd 


raybar 
@ Hubbard & Co., Pittsburgh, Pa. 
Joslyn Mfg. & Supply Co., Chicago, Ill. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@ Leich Sales Corp., Chicago, Ml. 
Lewis Bolt & Nut Co., Minneapolis, Minn. 
Locke Insulator Corp., Pittsburgh, Pa. 


STRAND—GUY AND MESSENGER 
@ American Automatic Electric Sales Co., Chicago, Til. 
American Chain Co., Inc., Bridgeport, Conr. 
@ American Steel & Wire Co., Cleveland, Ohio. 


Canadian & Supplies, Ltd., Boronto, Canada, 
Copperweld Co., Glassport, Pa. 
Graybar Se a 


SUBSCRIBER TRANSFER UNITS 


Automatic Electric Co., Chicago, Il. 
Leich Sales Corp., Chicago, Til. 


SWITCHBOARD CORDS 
See Cords—Switchboard and Telephone 
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, Liverpool, England 
Electrique de Belgique, Antwerp, Belgium. 
_ Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
General Electric Co., Ltd., The, Coventry, England. 


North Electrie Mfg. Co., The, Galion, O. 
Phillips Electrical Works, Ltd., Ontario, Canada 
Siemens Bros. & Co., Ltd., Woolwich, London, England. 
Telefon Fabrik oe Copenhagen, Denmark. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 

@ Western Electrié Co., New York City (Distributed by Graybar) 


SWITCHBOARDS—MAGNETO 


Sion Electric Co., New York City. 


Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
2 — ee Oaey Co., Elkhart, Ind. 


Copenhagen, Denmark. 
L. M. Eriesson, Stockholm, Sweden. 


Telefonaktiebolaget 
© Western Electric Co., New York City (Distributed by Graybar) 


SWITCHBOARDS—MANUAL 


- @ Automatic Electric Co., Chicago, Ill. 


Automatic Telephone & Electric Co., Ltd., Liverpool, England 
Automatique Electrique de Belgique, Antwerp, Belgium. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Ea Sage lg rmade Mass. 
Edwards Co. Inc., Norwalk, 
General Electric Co., Ltd., ge a England. 
Graybar Electric Co., New York City. 
Kellogg Switchboard & Supply Co., Chicago, Il. 
Leich Sales Corp., Chicago, Ill. 
Rebuilt Electric Equipment Co., Chicago, Ill. 

Siemens Bros. & Co., Ltd., Woolwich, London, England. 
‘@ Stromberz-Carlson Telephone Mfg. Co., Rochester, N. Y 
- Telefon Fabrik Automatic, Copenhagen, Denmark. 

f L. M. 


SWITCHBOARDS—P-B-A-X 


@Ariomatic Retr Co, Chicago, I 


lagen & Supplies, Ltd., Toronto, Canada. 
Electric Co., New York City. 


Brothers & Co., Ltd., Woolwich, London, England 


SWITCHBOARDS—P-B-X 


Telephones & Supplies, Ltd., Toronto, Canada. 
Electric Co., Ltd., The, Coventry, England. 
Electrie Co., New York City. 
: ¢ Switchboard & Supply Co., Chicago, Ill. 
a a fi. 
ilt Electric Equipment Co., Chicago, Ill. 
Biemens Bros. & Co., Ltd., Woolwich, London, England. 
Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
Copenhagen, Denmark. 


SWITCHES—BATTERY 


Allied Radio Corp., Chicago, Ill. 
@ American Automatic Electric Sales Co., Chicago, Ill. 
Automatique Electrique de Belgique, Antwerp, Belgium. 
@ Brach Mfz. Corp., L. S., Newark, N. J. 
Bunnell & Co., J. H., New York, N. Y. 
General Electric Co., Ltd., The, Coventry, England. 
@ Graybar Electric Co., New York City. 
@ Kellogg Switchboard & Supply Co., Chicago, Il. 
@ Leich Sales Corp., Chicago, Il. 
Porcelain Products, Inc., Parkersburg, W. Va. 
Railroad Repair & Supply Co., Chicago, III. 
Square D Co., Detroit, Mich. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
Telefon Fabrik Automatic, Copenhagen, Denmark. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 


SWITCHES—KNIFE 


Allied Radio Corp., Chicago, III. 
@ American Automatic Electric Sales Co., Chicago, Ill. 
@ Brach Mfg. Corp., L. S., Newark, N. J. 
British Insulated Cables, Ltd., Prescot, Lancashire, England. 
@ Buckeye Telephone & Supply Co., Columbus, O. 
Bunnell & Co., J. H., New York, N. Y. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Cutler-Hammer Inc., Milwaukee, Wis. 
@ Graybar Electric Co., New York City. 
High Tension Co., Ine., The, Phillipsburg, N. J. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@Leich Sales Corp., Chicago, Ml. 
Muter Co., The, Chicago, Ill. 
@ North Electric Mfg. Co., The, Galion, O. 
@ Rebuilt Electric Equipment Co., Chicago, Il. 
Railroad Repair & Supply Co., Chicago, IIl. 
@ Reliable Blectric Co., Chicago, Ill. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
@ Suttle Equipment Co., Lawrenceville, Il. 
Telefon Fabrik Automatic, Copenhagen, Denmark. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
Thompson Co., The, Philadelphia, Pa. 
Westinghouse Electric Mfg. Co., East Pittsburgh, Pa. 


SWITCHES—TIME 


@ American Automatic Electric Sales Co., Chicago, Ill. 
Cleveland Time Clock and Service Co., Cleveland, O. 
@ Dorson Corp., Chicago, Ml. 
@ Graybar Electric Co., New York City. 
Guardian Electric Co., Chicago, Il. 
@ Leich Sales Corp., Chicago, Ml. 
Line Material Co., South Milwaukee, Wis. 
@ North Electric Mfg. Co., The, Galion, Ohio. 
Paragon Electric Co., Chicago, III. 
Railroad Repair & Supply Co., Chicago, Ill. 


TACKLES 


@ American Automatic Electric Sales Co., Chicago, Ill. 
Barnard & Co., B. S., New York City. 

@ Chance Co., A. B., Centralia, Mo. 

@ Kellogg Switchboard & Supply Co., Chicago, IIl. 

@ Klein & Sons, Mathias, Chicago, Ill. 

@ Leich Sales Corp., Chicago, Ml. 
Railroad Repair & Supply Co., Chicago, Ill. 
Western Block Co., Lockport, N. Y. 


TACKS—INSULATED 
@ American Automatic Electri¢ Sales Co., Chicago, Ill. 

Bunnell Co., J. H., New York City. 

Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Kellogg Switchboard & Supply Co., Chicago, Il. 
@Leich Sales Corp., Chicago, Il. 

M. M. Rhodes & Sons Co., Taunton, Mass. 

@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
@ Suttle Equipment Co., Lawrenceville, Ill. 


See Bare—Crow, Digging and Tamping 


TAPE—COIL 


@ American Automatic Electric Sales Co., Chicago, Il. 
@ Graybar Electric Co., New York City. 
Van Cleef Bros., Chicago, Il. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


TAPE—FRICTION 


Allied Radio Corp., Chicago, IIL. 
@ American Automatic Electric Sales Co., Chicago, Ill. 
Boston Woven Hose & Rubber Co., Cambridge, Mass. 
@ Buckeye Telephone & Supply Co., Columbus, O 
Bunnell & Co., J. H., New York, N. Y. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
RI 


@ Graybar 
Johns-Manville, New York City. 
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Joslyn Mfg. & Supply Co., Chicago, Ill 
Kellogg Switchboard & Supply Co., Chicago, Ill. 
Leich Sales Corp., Chicago, Il. 
Railroad Repair & Supply Co., Chicago, Ill. 
Roebling’s Sons Co., J. A., Trenton, N. J. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
@ Suttle Equipment Co., Lawrenceville, Ill. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
Van Cleef Bros., Chicago, Ill. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


TAPE—INSULATING 


@ American Automatic Electrie Sales Co., Chicago, IIl. 
Boston Woven Hose & Rubber Co., Cambridge, Mass. 
British Insulated Cables, Ltd., Prescot, Lancashire, England. 

@ Buckeye Telephone & Supply Co., Columbus, O. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Dunton Co., The M. W., Providence, R. I. 

Elkhart Rubber Works, Elkhart, Ind. 
General Electric Co., Bridgeport, Conn. 
Goodrich Co., The B. F., Akron, O. 

@ Graybar Electric Co., New York City. 

Hope Webbing Co., Inc., Pawtucket, R. I. 
Johns-Manville, New York City. 

@ Kellogg Switchboard & Supply Co., Chicago, Il. 

@Leich Sales Corp., Chicago, Ill. 

Railroad Repair & Supply Co., Chicago, IIl. 
Ruberoid Co., The, New York City. 

@ Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 

@ Suttle Equipment Co., Lawrenceville, Ill. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
Van Cleef Bros., Chicago, Ill. 

Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


TAPE—WHITE ADHESIVE 


@ American Automatic Electric Sales Co., Chicago, Il. 
Graybar Electric Co., New York City. 
Leich Sales Corp., Chicago, IIl. 
Self-Vulcanizing Rubber Co., Inc., Chicago, Ill. 
Van Cleef Bros., Chicago, Ill. 


TAPPING EQUIPMENT 


Haskins Co., R. G., Chicago, Dl. 
North Bros. Mfg. Co., Philadelphia, Pa. 


TELEPHONES—AUTOMATIC 


@ Automatic Electric Co., Chicago, DL 
Automatic Telephone & Electric Co., Ltd., Liverpool, England 
Automatique Electrique de Belgique, Antwerp, Belgium. 

@ Buckeye Telephone & Supply Co., Columbus, O 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
General Electric Co., Ltd., The, Coventry, England. 

Graybar Electric Co., New York City. 
Kellogg Switchboard & Supply Co., Chicago, Ill. 
Leich Sales Corp., Chicago, Ill. 

North Electric Mfg. Co., The, Galion, O. 

@ Phillips Electrical Works, Ltd., Ontario, Canada. 

@ Rebuilt Electric Equipment Co., Chicago, Il. 
Screw Machine Products Corp., The, Providence, R. I. 

: Siemens Bros. & Co., Ltd., Woolwich, London, England. 

- @ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
Telefon Fabrik Automatic, Copenhagen, Denmark. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 

@ Western Electric Co., New York City (Distributed by Graybar) 


TELEPHONES—INTERCOMMUNICATING 


Albertson Bilectric Co., Milwaukee, Wis. 
Allied Radio Corp., Chicago, Ill. 
- @ Automatic Electric Co., Chicago, Ill. 
Automatique Electrique de Belgique, Antwerp, Belgium. 
@ Buckeye Telephone & Supply Co., Columbus, O. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Couch Co., Inc., 8. H., North Quincy, Mass. 
Edwards Co. Inc., Norwalk, Conn 
__ General Electric Co., Ltd., The, Coventry, England. 
@Graybar Electric Co., New York City. 
Holtzer-Cabot Electric Co., The, Boston, Mass. 
International Business Machine Corp., New York City. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@Leich Sales Corp., Chicago, Ill. 
National Telephone & Signal Corp., N. Y¥. C. 
@ North Electric Mfg. Co., The, Galion, 0. 
Screw Machine Products Corp., The, Providence, R. I. 
Siemens Bros. & Co., Ltd., Woolwich, London, England. 
@ Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y 
Telefon Fabrik Automatic, Copenhagen, Denmark. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 


a TELEPHONES—LOCK-OUT AND SELECTIVE 
 @ Actomatic Electric Co., Chicago, Ill, 
 Automatique Electrique de Belgique, Antwerp, Belgium. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Edwards Co. Inc., Norwalk, Conn 
Electric Co., Ltd., The, Coventry, England. 


@ Graybar Electric Co., New York City. 

@ Leich Sales Corp., Chicago, Il. 
Serew Machine Products Corp., The, Providence, R. 1. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 


TELEPHONES—MAGNETO 


Alberteon Electric Oo., Milwaukee, Wis. 
@ Automatic Electric Co., Chicago, Il 
Automatic Telephone & Electric Co., Ltd., Liverpool, England. 
Automatique Electrique de Belgique, Antwerp, Belgium. 
@ Buckeye Telephone & Supply Co., Columbus, O. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Chicago Telephone Supply Co., Elkhart, Ind. 
General Electric Co., Ltd., The, Coventry, England. 
Graybar Electric Co., New York City. 
Kellogg Switchboard & Supply Co., Chicago, Ill. 
Leich Sales Corp., Chicago, Til. 
North Electric Mfg. Co., The, Galion, O. 
@ Phillips Electrical Works, Ltd., Ontario, Canada. 
@ Rebuilt Electric Equipment Co., Chicago, Il. 
Siemens Bros. & Co., Ltd.. Woolwich, London, 
@ Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 
@ Suttle Equipment Oo., Lawrenceville, Lis. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
@ Western Electric Co., New York City (Distributed by Graybar) 


TELEPHONES—MANUAL 


Albertson Electric Co., Milwaukee, Wis. 
@ Automatic Electric Co., Chicago, Til. 
Automatique Electrique de Belgique, Antwerp, Belgium. 
@ Buckeye Telephone & Supply Co., Columbus, 0. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada, 
Couch Co., Inc., 8. H., North Quincy, Mass. 
Genera] Electric Co., Ltd., The, Coventry, England. 
@ Graybar Electric Co., New York City. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@ Leich Sales Corp., Ill. 
@ Nort:. Electric Mfg. Co., The, Galion, O. 
@ Phillips Electrical Works, Ltd., Ontario, Canada. 
@ Rebuilt Electric Equipment Co., Chicago, Il. 
Siemens Bros. & Co., Ltd., Woolwich, England. 
@ Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 
@ Suttle Equipment Co., Lawrenceville, Ill. 
Telefon Fabrik Automatic, Copenhagen, 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
@ Western Electric Co., New York City (Distributed by Graybar) 


TELEPHONES—OUTDOOR AND MINE 
@ Automatic Kiectric Co., Chicago, Ill. 
Automatique Electrique de Belgique, Antwerp, Belgium. 
Canadian Telephone & Supplies, Ltd., Toronto, Oanada. 
General Electric Co., Ltd., The, Coventry, England. 
@ Graybar Electric Co., New York City. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@ Leich Sales Corp., Chicago, Tl. 
@ North Electric Mfg. Co., The, Galion, Ohio. 
Siemens Bros. & Co., Ltd., Woolwich, London, 


England. 
@ Stromberg-Carison Telephone Mfg. Co., Rochester, N. ¥. 
@ Western Electric Co., New York City (Distributed by 


TELEPHONES—PAY STATION 
Albertson Electric Co., Milwaukee, Wis. 
@ Automatic Electric Co., Chicago, Il. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada, 
General Electric Co., Ltd, The, Coventry, England. 
@ Graybar Electric Co., New York City. 
Gray Telephone Pay Station Co., Hartford, Conn. 
@ Kellogg Switchboard & Supply Co., Chicago, Il. 
@ Leich Sales Corp., Chicago, Tl. 
@ North Electric Mfg., The, Galion, Ohio. 
@ Rebuilt Electric Equipment Co., Chicago, Il. 
@ Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 
@ Suttle Equipment Co., Lawrenceville, Til. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 


TELEPH AINED 


Albertson Electric Co., Milwaukee, Wis. 
@ Automatic Electric Co., Chicago, IL 





Kellogs: Switchboard a Supply Co., Chicago, m1. 
@ Leich Sales Corp., Chicago, Tl. 
@ Phillips Electrical Works, Ltd., Ontario, Canada. 
@ Stromberg-Carison age cee os Rochester, N. 


EMERGENCY SELECTIVE TRANSMITTER © 
Signaphone Corp. of America, New York, N. Y. 


TELETYPEWRITERS 


Teletype Corp., Chicago, Il. 
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TIME RECORDERS (REPAIRING) 
General Time Service, Milwaukee, Wisc. 


TOLL TICKET CARRIERS 
@ Blackburn Products Corp., Jasper, St. Louis, Mo. 


TOLL TICKETS 


@ American Automatic Electric Sales Co., Chicago, Il. 
‘Defiance Printing & Engraving Co., Defiance, 0. 


Ft. Wayne Printing Co., Ft. Wayne, Ind. 
@ Suttle Equipment Co., Lawrenceville, Ill. 
Wisconsin Cuneo Press, Inc., Milwaukee, Wis. 


TOOL BAGS 


@ American Automatic Electric Sales Co., Chicago, Ill. 
Berns Co., Ine., Otto, Rochester, N. Y. 
Bukrke Co., R. H., Chicago, Il. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Davis Emergency Equipment Co., New York City. 
Graybar Electric Co., New York City. 
Kellogg Switchboard & Supply Co., Chicago, IIL 
Klein & Sons, Mathias, Chicago, Ill. 

@ Leich Sales Corp., Chicago, Il. 
Mathias-Hart Co., Ampere, N. J. 
Railroad Repair & Supply Co., Chicago, Ill. 

@ Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 


TOOL BOXES 


All-Steel Equipment Co., Aurora, Ill. 
@ American Automatic Electric Sales Co., Chicago, Ill. 
Angle Steel Stool Co., Inc., Plainwell, Mich. 
Brocklen Underground Electric Mfg. Co., Glenside, Pa. 
@ Graybar Electric Co., New York City. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@ Leich Sales Corp., Chicago, Il. 
Littleford Bros., Cincinnati, O. 
Lyon Metal Products, Inc., Aurora, Ill. 
Railroad Repair & Supply Co., Chicago, Ill. 
@ Stromberg-Carslon Telephone Mfg. Co., Rochester, N. Y. 


TOOL KITS 
@ American Automatic Electric Sales Co., Chicago, Il. 
Buhrke Co., R. H., Chicago, Hl. 
@ Graybar Electric Co., New York City. 
@ Klein & Sons, Mathias, Chicago, Il. 
@ Leich Sales Corp., Chicago, Il. 
Railroad Repair & Supply Co., Chicago, Ill. 


TORCHES—ALCOHOL SELF-ACTING 


Allied Radio Corp., Chicago, Ill. 
@ American Automatic Electric Sales Co., Chicago, Ill. 
Barnard & Co., B. 8., New York City. 
Berns Co., Inc., Otto, Rochester, N. Y. 
@Brach Mig. Corp., L. S., Newark, N. J. 
@ Leich Sales Corp., Chicago, Il. 
Lenk Mfg. Co., Newton Lower Falls, Mass. 
Railroad Repair & Supply Co., Chicago, Ill. 
@ Stromberg-Carslon Telephone Mfg. Co., Rochester, N. Y. 
Turner Brass Works, The, Sycamore, Ill. 
Van Praag Sales Corp., New York City. 


TORCHES—BRAZING 


Air Reduction Sales Co., New York, N. Y. 
American Allsafe Co., Buffalo, N. Y. 
@ American Automatic Electric Sales Co., Chicago, Ill. 
RB. C. Atkins Co., Indianapolis, Ind. 
Bernz Co., Inc., Otto, Rochester, N. Y. 
Catiadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Clayton & Lambert Mfg. Co., Detroit, Mich. 
Indiana Oxygen Co., Indianapolis, Ind. 
@ Leich Sales Corp., Chicago, Il. 
Lenk Mfg. Co., Newton Lower Falls, Mass. 
Linde Air Products Co., The, New York City. 
Railroad Repair & Supply. Co., Chicago, Ill. 
Turner Brass Works, The, Sycamore, Illinois. 
@ Unique Mfg. Co., Chicago, Il. 
Van Praag Sales Corp., New York City. 


TORCHES—GASOLINE-BLOW 


Allied Radio Corp., Chicago, Il. 
@ American Automatic Electric Sales Co., Chicago, Ill. 
Barnard & Co., B. 8., New York City. 
Bernz Co., Inc., Otto, Rochester, N. Y. 
Burning Brands Co., Chicago, Ill. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Clayton & Lambert Mfg. Co., Detroit, Mich. 
@ Graybar Electric Co., New York City. 
+ cera Switchboard & Supply Co., Chicago, III. 
e 


Van Praag Sales Corp., New York City. 
Wall Mfg. Supply Co., P., Pittsburgh, Pa. 


TORCHES—KEROSENE-BLOW 
@ American Automatic Electric Sales Co., Chicago, Il. 
@ Clayton & Lambert Mfg. Co., Detroit, Mich. 
Barnard & Co., B. 8., New York City. 
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Clayton & Lambert Mfg. Co., Detroit, Mich. 
Kellogg Switchboard & Supply Co., Chicago, Ill. 
Leich Sales Corp., Chicago, Ill. 
> Railroad Repair & Supply Co., Chicago, Ill. 
_@Strombers-Carlson Telephone Mfg. Co., Rochester, N. Y. 
Turner Brass Works, The, Sycamore, mi. 
= toa Mfg. Co., Chicago, Ill. 
" Van Praag Sales Corp., N. Y. C. 
Wall Mfg. Supply Co., P., Pittsburgh, Pa. 


TORCHES—OXY-ACETYLENE 
Air Reduction Sales Co., New York City. 
American Alisafe Co., Buffalo, N. Y. 
Indiana Oxygen Co., Indianapolis, Ind. 
@Leich Sales Corp., Chicago, Ill. 
Linde Air Products Co., The, New York City. 
 @ Suttle Equipment Co., Lawrenceville, Ill. 


TORCHES—SOLDERING 
American Allsafe Co., Buffalo, N. Y. 
) @ American Automatic Electric Sales Co., Chicego, Il. 
Barnard & Co., B. S., New York City. 
Bernz Co., Inc., Otto, Rochester, N. Y. 
Burning Brands Co., Chicago, IIL 
Le Canadian Telephones & Supplies, Ltd., Toronto, Canada. 

@ Clayton & Lambert Mfg. Co., Detroit, Mich. 

@ Graybar Electric Co., New York City. 
Indiana Oxygen Co., Indianapolis, Ind, 
Johnson Mfg. Co., Chicago, Ill. 

@ Kellogg Switchboard & Supply Co., Chicago, Ill. 

@ Leich Sales Corp., Chicago, Ill. 
Lenk Mfg. Co., Newton Lower Falls, Mass. 
Linde Air Products Co., The, New York City. 
Railroad Repair & Supply Co., Chicago, IL 

@ Stromberg-Carslon Telephone Mfg. Co., Rochester, N. Y. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
Turner Brass Works, The, Sycamore, Il. 

@ Unique Mfg. Co., Chicago, Ill. 
Van Praag Sales Corp., New York City. 
Wall Mfg. Supply Co., P., Pittsburgh, Pa. 


TORCHES—WELDING 


Air Reduction Sales Co., New York City. 
American Allsafe Co., Buffalo, N. Y. 

@ American Automatic Electric Sales Co., Chicago, Tl. 
Barnard & Co., B. S., New York City. 
Indiana Oxygen Co., Indianapolis, Ind. 

@ Leich Sales Corp., Chicago, Il. 
Linde Air Products Co., The, New York City. 
Schramm, Ine., West Chester, Pa. 


TRACTORS 
Baker-Raulang Co., The, Cleveland, O. 
Brockway Motor Truck Co., Inc., Cortland, N. Y. 
Caterpillar Tractor Co., Peoria, Ill. 
Cleveland Tractor Co., fhe, Cleveiand, O. 
Consolidated Motors Corp., Lima, O. 
Four Wheel Drive Auto Co., Clintonville, Wis. 
International Harvester Co. of America, Chicago, Ill. 
Mack Trucks, Inc., New York City. 
Trackson Co., Milwaukee, Wis. 


TRAILERS—AUTOMOBILE and TRUCK 


@ American Automatic Electric Sales Co., Chicago, Til. 
American Coach & Body Co., The, Cleveland, O. 
Consolidated Motors Corp., Lima, O. 
Four Wheel Drive Auto Co., Clintonville, Wis. 
Fruehauf Trailer Co., Detroit, Mich. 

@ Graybar Electric Co., New York City. 
Highway Trailer Co., Edgerton, Wis. 
Line Material Co., South Milwaukee, Wis. 
Littleford Bros., Cincinnati, O. 
Mack Trucks, Ine., New York City. 
McCabe-Powers Auto Body Co., St. Louis, Mo. 
Omaha Standard Body Corp., Council Bluffs, Ia. 
Utility Trailer Mfg. Co., Los Angeles, Calif. 


TRANSFORMERS 


See Ringing Machines 
TRANSMITTER DISCS 


Bristol Co., The, Waterbury, Conn. 

Edwards & Co., Inc., Norwalk, Conn. 
@ Graybar Electric Co., New York City. 
@ Kellogg Switchboard & —. oe Chicago, Il. 
@Leich Sales Corp., Chicago, 

Noris Carbon Co., New York oe 


TRANSMITTERS 
Albertson Electric Co., Milwaukee, Wis. 
@ American Automatic Electric Sales Co., Chicago, Ill. 
@ Automatic Electric Co., Chicago, Ill. 


Automatic Telephone & Electric Co., Ltd., Liverpool, England. 


Automatique Electrique de Belgique, Antwerp, Belgium . 
Bristol Co., The, Waterbury, Conn. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 


Edwards & Co., Inc., Norwalk, Conn. 
General Electric Co., Ltd., The, Coventry, England. 
@ Graybar Electric Co., New York City. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@ Leich Sales Corp., Chicago, Mi. 
@ Rebuilt Electric Equipment Co., Chicago, Il. 
Screw Machine Products Corp., The, Providence, R. 1. 
@ Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 
@ Suttle Equipment Co., Lawrenceville, Tl. 
Telefon Fabrik Automatic, Copenhagen, Denmark. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, 
@ Western Electric Co., New York City (Distributed by Graybar) 


TREE TRIMMING SERVICE 


Asplundh Tree Expert Co., Glenside, Pa. 
Bartlett Tree Expert Co., F. A., Stamford, Conn. 
Condon Co., Ine., Maurice L., White Plains, N. Y¥. 
@ Davey Tree Expert Co., Inc., The, Kent, O. 
@ Graybar Electric Co., New York City. 


TREE TRIMMING EQUIPMENT 


@ American Automatic Electric Sales Co., Chicago, Ml. 
American Fork & Hoe Co., The, Oleveland, 0. 
B. C. Atkins Co., Indianapolis, Ind. 

Cleveland, 


Seymour Smith & Son, Inc., Oakville, Conn. 
@ Stromberg-Carslon Telephone Mfg. Co., Rochester, N. Y. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 


TRUCK BODIES 
@ American Automatic Electric Sales Co., Chicago, Ill. 
aehtecken bee Re 
Cleveland, O 


York-Hoover Body Corp., York, Pa. 


TRUCK RECORDERS 
Service Recorder Co., The, Cleveland, 0. 


TWINE—ELECTRIC , 
@ American Automatic Electric Sales Co., bw tl. 
@ Kellogg Switchboard & Supply Co., 
@ Nationa! Telephone Supply Co., The, Gurainad,, Ohio. 
@ North Electric Mfg. Co., The, Galion, O. 


TYPEWRITERS 


Burroughs Adding Machine Co., Detroit, Mich. 
International Business Machine Corp., New York City. 
Remington Rand, Inc., Buffalo, N. Y¥. 

Underwood Elliott Fisher Co., New York City. 


UNDERGROUND EQUIPMENT 
Barnard & Co., B. 8., New York City. 
@ Brach Mfg. Corp., L. 8., Newark, N. J. 
Brocklen Underground Electric Mfg. Co., Glenside, Pa. 


Cope, T. J., Inc., 

Fibre Conduit Co., The, N. Y. C. 

Four Wheel Drive Auto Co., Clintonville, Wis. 
@ Graybar Electric Co., New York City. 
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Bunnell & Co, J. H., New York City. 
sarin. aaa 
‘@Leich Sales Corp., Chicago, 111. 
Stephenson Engineering Co., Auburn, N. Y. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
VOLT METERS 


See Blectrical Instruments—Volt Meters 


4 VOLT STABILIZERS—{AC) 
_ @ Raytheon Mfg. Co., Waltham, Mass. 


WASHERS AND STAMPINGS 


Aluminum Co. of America, Pittsburgh, Pa. 
@ American Automatic Electric Sales Co., Chicago, Il. 
5 Electrical Works, Inc., Philadelphia, Pa. 
@ Graybar Electric Co., New York City. 
Mfg. Co., N. S., Pittsburgh, Pa. 


Mfg. 
Lewis Bolt & Nut Co., Minneapolis, Minn. 
Insulator Md. 


Til. 
Wrought Washer Mfg. Co., Milwaukee, Wis. 


WATER PURIFYING AND SOFTENING EQUIPMENT— 
STORAGE BATTERY 


Weber Bros. Metal Works, Chicago, Ill. 


_. WAX—SWITCHBOARD CABLE IMPREGNATING 


 @ American Automatic Electric Sales Co., Chicago, Il. 
re Telephone & Supply Co., Columbus, O. 
_ Cook’s & Sons, Inc., Adam, New York City. 
Electric Co., New York City. 
+ pny Sales Corp., Chicago, Il. 
; _ Mitchell-Rand Insulation Co., New York City. 
' @ Stromberg-Carslon Telephone Mfg. Co., Rochester, N. Y. 


WAX HEATERS 


——— Automatic Electric Sales Co., Chicago, Il. 
; Engineering Co., Inc., Richmond Hill, N. Y. 
‘@ Graybar Electric Co., New York City. 

Trent Co., Harold E., Philadelphia, Pa 


WEED CUTTING EQUIPMENT—LINEMEN’S 


_@ American Automatic Electric Sales Co., Chicago, Il. 
American Fork & Hoe Co., The, Cleveland, O. 

@ Graybar Electric Co., New York City. 
Joslyn Mfg. & Supply Co., Chicago, Il. 


WINCHES—POWER 


/ @ American Automatic Electric Sales Co., Chicago, Ill. 
American Coach & Body Co., The, Cleveland, O. 
American Hoist & Derrick Co., St. Paul, Minn. 

Bay City Foundry & Machine Co., Bay City, Mich. 
Gleveland Tractor Co., The, Cleveland, O. 


’ Corp., Chicago, Ill. 

Powers Auto Body Co., St. Louis, Mo. 

: L. M. Ericsson, Stockholm, Sweden. 
~ Wood Industries, Inc., Gar, Detroit, Mich. 


WIPING CLOTHS 


 @ American Automatic Electric Sales Co., Chicago, Il. 
_ Ameriean Hoist & Derrick Co., St. Paul, Minn. 
Barnard & Co., B. S., New York City. 
Bernz Co., Inc., Otto, Rochester, N. Y. 
Brocklen Underground Electric Mfg. Co., Glenside, Pa. 
Telephones & Supplies, Ltd., Toronto, Canada. 


@ Communication Equipment & Engineering Co., Chicago, Il. 
Consolidated Wire & Associated Corp., Chicago, Ill 
Crescent Instrument Wire & Cable Co., Trenton, N. J. 
@ Graybar Electric Co., New York City. 
Habirshaw Cable & Wire Corp., New York City. 
Hazard Insulated Wire Works, Div. of Okonite Co., Wilkes-Barre, Pa. 
@ Kelloge Switchboard & Supply Co., Chicago, Ill. 
@ Leich Sales Corp., Chicago, Ill. 
National Electric Products Corp., Pittsburgh, Pa. 
Paragon Electric Co., Chicago, Ml. 
@ Phillips Electrical Works, Ltd., Eugene F., Brockville, Ont., Canada. 
Providence Insulated Wire Co., Providence, R. L. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Runzel Cord & Wire Co., Chicago, Ill. 
Simplex Wire & Cable Co., Boston, Mass. 
@ Stromberg-Carslon Telephone Mfg. Co., Rochester, N. Y. 
@ Suttle Equipment Co., Lawrenceville, Ill. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
@ Western Electric Co., New York City (Distributed by Graybar) 
White Electric Distributing Co., N. Y. C. 
@ Whitney Blake Co., The, Hamden, Conn. 


WIRE—ENAMELED 


Albertson Electric Co., Milwaukee, Wis. 
Allied Radio Corp., Chicago, Il. 

@ American Steel & Wire Co., Cleveland, Ohio. 

@ Anaconda Wire & Cable Co., New York City. 

@ Automatic Electric Co., Chicago, Ill. 
Belden Mfg. Co., Chicago, IIl. 

@ Brach Mfg. Corp., L. 8., Newark, N. J. 
British Insulated Cables, Ltd., Prescot, Lancashire, England. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 

@ Communication Equipment & Engineering Co., Chicago, Ill. 
Consolidated Wire & Associated Corp., Chicago, Ill. 

@ Copperweld Co., Glassport, Pa. 

@ Graybar Electric Co., New York City. 
Habirshaw Cable & Wire Corp., New York City. 

@ Kellogg Switchboard & Supply Co., Chicago, Ill. 

@ Leich Sales Corp., Chicago, Il. 

@ Phillips Electrical Works, Ltd., Eugene F., Brockville, Ont., Canada. 
Railroad Repair & Supply Co., Chicago, Ill. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Siemens Bros. & Co., Ltd., Woolwich, London, England. 

@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 

@ Suttle Equipment Co., Lawrenceville, Il. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 

@ Western Electric Co., New York City (Distributed by Graybar) 
White Electric Distributing Co., N. Y. C. 

@ Whitney Blake Co., The, Hamden, Conn. 


WIRE—FLAMEPROOF JUMPER 


Acorn Insulated Wire Co., Brooklyn, N. Y. 

@ American Steel & Wire Co., Cleveland, Ohio. 

@ Anaconda Wire & Cable Co., New York City. 

@ Automatic Electric Co., Chicago, IL 

@ Automatic Electric Sales Co., Ltd., Chicago, IL 
Automatique Electrique de Belgique, Antwerp, Belgium . 

@ Buckeye Telephone & Supply Co., Columbus, O. 

Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Communication Equipment & Engineering Oo., Chicago, Il. 
Consolidated Wire & Associated Corp., Chicago, Ill. 
Crescent Instrument Wire & Cable Co., Trenton, N. J. 
General Electric Co., Ltd., The, Coventry, England. 
@ Graybar Electric Co., New York City. 
Habirshaw Cable & Wire Corp., New York City. 
Hazard Insulated Wire Works, Div. of Okonite Co., Wilkes-Barre, 

@ Kellogg Switchboard & Supply Co., Chicago, Ill. 

Kennecott Wire & Cable Co., Phillipsdale, R. I. 

@ Leich Sales Corp., Chicago, Il. 

@ Lenz Blectrie Mfg. Co., Chicago, Il. 

National Electric Products Corp., Pittsburgh, Pa. 
Paragon Electric Co., Chicago, Tl. 

@ Phillips Electrical Works, Ltd., Eugene F., Brockville, Ont., Canada. 
Pirelli General Cable Works, Ltd., Southampton, England. 
Providence Insulated Wire Co., Providence, R. I. 

Runzel Cord & Wire Co., Chicago, DL 
Simplex Wire & Cable Co., Boston, Mass. 

@ Stromberg-Carslon Telephone Mfg. Co., Rochester, N. Y. 

@ Suttle Equipment Co., Lawrenceville, Il. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 

@ Western Electric Co., New York City (Distributed by Graybar) 
White Electric Distributing Co., N. Y. C. 

@ Whitney Blake Co., The, Hamden, Conn. 


WIRE—FUSE 


Aluminum Co. of America, Pittsburgh, Pa. 

@ American Automatic Electric Sales Co., Chicago, Ill. 
British Insulated Cables, Ltd., Prescot, Lancashire, England. 

@ Buckeye Telephone & Supply Co., Columbus, 0. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Consolidated Wire & Associated Corp., Chicago, III. 

@ Cook Electrie Co., Chicago, Ill. 

@ Graybar Electric Co., New York City. 

@ Kellogg Switchboard & Supply Co., Chicago, Ill. 

@ Leich Sales Corp., Chicago, Ill. 
Littelfuse Laboratories, Chicago, Til. 
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> Pirelli General Cable Works, Ltd., Southampton, England. 


Railroad Repair & Supply Co., © a mi. 

@ Reliable Electric Co., Chicago, DL 
Roebling’s Sons Co., John A., Trenton, N. J. 
Stromberg-Carlson Telephone Mfg. Co., Roshester, N. Y. 
Battle Equipment Co., Lawrenceville, Il. 
Telefonaktiebolaget L. M. Ericason, Stockholm, Sweden. 


WIRE—INSULATED DROP BRONZE 


Acorn Insulated Wire Co., Brooklyn, N. Y. 
Albertson Electric Co., Milwaukee, Wis. 

@ American Automatic Electric Sales Co., Chicago, Ill. 

@ American Steel & Wire Co., Cleveland, Ohio. 

@ Anaconda Wire & Cable Co., New York City. 

British Insulated Cables, Ltd., Prescot, Lancashire, England. 
Buckeye Telephone & Supply Co., Columbus, O. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 

@ Communication Equipment & Engineering Co., Chicago, Ill. 
Consolidated Wire & Associated Corp., Chicago, Il. 
Copperweld Steel Co., Glassport, Penn. 

Graybar Electric Co., New York City. 
Habirshaw Cable & Wire Gorp., N. Y. C. 
Hazard Insulated Wire Works, Div. of Okonite Co., Wilkes-Barre, Pa. 
Joslyn Mfg. & Supply Co., Chicago, Til. 
@ Kelloge Switchboard & Supply Co., Chicago, IL 
@Leich Sales Corp., Chicago, Ill. 
National Electric Products Corp., Pittsburgh, Pa. 
Paragon Electric Co., Chicago, Il. 
Phillips Electrical Works, Ltd., Eugene F., Brockville, Ont., Canada. 
Pirelli General Cable Works, Ltd., Southampton, England. 
Providence Insulated Wire Co., Providence, R. L 
Roebling’s Sons Co., J. A., Trenton, N. J. 
Runzel Cord & Wire Co., Chicago, Il. 
Simplex Wire & Cable Co., Boston, Mass. 
Stromberg-Carslon Telephone Mfg. Co., Rochester. M. Y¥. 
Suttle Equipment Co., Lawrenceville, Il. 
White Electric Distributing Co., N. Y. C. 
@ Whitney Blake Co., The, Hamden. Conn. 


WIRE—INSULATED DROP COPPER 


Acorn Insulated Wire Co., Brooklyn, N. Y. 
Albertson Electric Co., Milwaukee, Wis. 
@ American Automatic Electric Sales Co., Chicago, Ml. 
@ American Steel & Wire Co., Cleveland, Ohio. 
Anaconda Wire & Cable Co., New York City. 
Automatic Electric Sales Co., Ltd., Chicago, Ill. 
British Insulated Cables, Ltd., Prescot, Lancashire, England. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada, 
@ Communication Equipment & Engineering Co., Chicago, Il. 
Consolidated Wire & Associated Corp., Chieago, TL 
@ Copperweld Steel Co., Glassport, Penn. 
Crescent Instrument Wire & Cable Co., Trenton, N. J. 
@ Graybar Electric Co., Mew York City. 
Habirshaw Cable & Wire Corp., N. Y¥. C. 
Hazard Insulated Wire Works, Div. of Okonite Co., Wilkes-Barre, Pa. 
@ Kellogg Switchboard & Supply Co., Chicago, Ml. 
@Leich Sales Corp, Chicago, Il. 
National Electric Products Co., Pittsburgh, Pa. 
Paragon Electric Go., Chicago, Ill. 
Phillips Electrical Works, Ltd., Eugene F., Brockville, Ont., Canada. 
Pirelli General Cable Works, Ltd., Southampton, England. 
Providence Insulated Wire Co., Providence, R. L. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Runzel Cord & Wire Co., Chicago, Il. 
Simplex Wire & Cable Co., Boston, Mass. 
@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 


~ @ Whitney Blake Co., The, Hamden, Conn. 


WIRE—INSULATED DROP COPPERWELD 


Acorn Insulated Wire Co., Brooklyn, N. Y. 
Albertson Electric Co., Milwaukee, Wis. 
@ American Automatic Electric Sales Co., Chicago, Ill. 
@ American Steel & Wire Co., Cleveland, Ohio. 
@ Anaconda Wire & Cable Co., New York City. 
@ Automatic Electric Sales Co., Ltd., Chicago, Ill. 
@ Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Consolidated Wire & Associated Corp., Chicago, Ill 
@Copperweld Co., Glassport, Pa. 
@ Graybar Electric Co., New York City. 
Habirshaw Cable & Wire Corp., New York City. 
Hazard Insulated Wire Works, Div. of Okonite Co., Wilkes-Barre, Pa. 


- @ Kellogg Switchboard & Supply Co., Chicago, Ill. 


@Leich Sales Corp., Chicago, Ml. 
Paragon Electric Co., Chicago, Il. 
Phillips Electrical Works, Ltd., Bugene F., Brockville, Ont, Canada. 
Pirelli General Cable Works, Ltd., Southampton, England. 
Providence Insulated Wire Co.,. Providence, R. L. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Runzel Cord & Wire Co., Chicago, Ill. 
Simplex Wire & Cable Co., Boston, Mass. 

@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
White Electric ye Co., N. Y¥. ©. 

@ Whitney Blake Co., The, Hamden, Conn. 


WIRE—INSULATED DROP IRON 


Acorn Insulated Wire Co., Brooklyn, N. ¥ 
Albertson Electric Co., Milwaukee, Wis. 
@ American Automatic Electric Sales Co., Chicago, Ill. 
@ American Steei & Wire Co., Cleveland, Ohio. 
@ Anaconda Wire & Cable Co., New York City. 
@ Automatic Electric Sales Co., Ltd., Chicago, Ill. 
@ Buckeye Telephone & Supply Co., Columbus, 0. 
Canadian Telephones & Supplies, Ltd., Toronto, 
Consolidated Wire & Associated Corp., Chicago, Ill. 
@ Graybar Electric Co., New York City. 
Habirshaw Cable & Wire Corp., New York City. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
@ Leich Sales Corp., Chicago, Ill. 
Paragon Electric Oo., Chicago, Ill. 
Phillips Electrical Works, Ltd., Eugene F., Brockville, Ont, Canada, 
Pirelli General Cable Works, Ltd., Southampton, Eagland. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Runzel Cord & Wire Co., Chicago, Ill. 
@ Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y¥, 
@ Suttle Equipment Co., Lawrenceville, Ill. 
@ Whitney Blake Co., The, Hamden, Conn. 


WIRE—INTERIOR 


Acorn Insulated Wire Co., Brooklyn, N. Y. 
Albertson Electric Co., Milwaukee, Wis. 
@ American Automatic Electric Sales Co., Chicago. i. 
@ American Steel & Wire Co., Cleveland, Ohio. 
@ Anaconda Wire & Cable Co., New York, N. Y. 
@ Buckeye Telephone & Supply Co., Columbus, O. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
Consolidated Wire & Associated Corp., Chicago, Ill 
Crescent Instrument Wire & Cable Oo., Trenton, N. J. 
@ Graybar Electric Co., New York City. 
Habirshaw Cable & Wire Corp., New York City. 
Hazard Insulated Wire Works, Div. of Okonite Co., Wilkes-Barre, 
@ Kellogg Switchboard & Supply Co., Chicago, Il. 
@ Leich Sales Corp., Chicago, Tl. 
@ Lenz Electric Mfg. Co., Chicago, Ill. 
National Electrie Products Corp., Pittsburgh, Pa, 
Paragon Electrie Co., Chicago, Til. 
@ Phillips Electrical Works, Ltd., Eugene F., ae Ont., C 
Providence Insulated Wire Co., Providence, R. 
Roebling’s Sons Co., John A., Trenton, N. he 
Runzel Cord & Wire Co., Chicago, ll. 
Screw Machine Products Corp., The, Providence, R. 1. 
Simplex Wire & Cable Co., Boston, Mass. 
@ Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 
@ Suttle Equipment Co., Lawrenceville, Ill. 
Telefonaktieboiaget L. M. Ericsson, Stockholm, Sweden. 
White Electric Distributing Co., N. Y. C. 
@ Whitney Blake Co., The, Hamden, Conn. 


WIRE—MAGNET 


Albertson Electric Co., Milwaukee, Wis. 
Allied Radio Corp., Chicago, Tl. 
American Electrical Works, Phillipsdale, R. I. 

@ American Steel & Wire Co., Cleveland, Ohio. 

@ Anaconda Wire & Cable Co., New York City. 

@ Automatic Electric Co., Chicago, Ill 
Belden Mfg. Co., Chicago, Il, 

@ Buckeye Telephone & Supply Co., Columbus, O. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 

@ Communication Equipment & Engineering Co., + ae ml. 
Consolidated Wire & Associated Corp., 
Crescent Instrument Wire & Cable Co., Trenton, wa 
Crucible Steel Co. of America, New York City. 
General Electric Co., Bridgeport, Conn. 

@ Graybar Electric Co., New York City. 
Habirshaw Cable & Wire Corp., New York City. 

@ Kellogg Switchboard & Supply Co., Chicago, IL. 
Kennecott Wire & Cable Co., Phillipsdale, R. I. 

@ Leich Sales Corp., Chicago, Ml. 
Phillips Electrical Works, Ltd., Eugene F., Brockville, Ont, C 
Railroad Repair & Supply Co. Chicago, Ill. 
Roebling’s Sons Co., John A., Trenton, N. J. 

@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 


WIRE—OPEN COPPERWELD 


Albertson Electric Co., Milwaukee, Wis. 
@ American Automatic Electric Sales Co., Chicago, Tl. 
@ Anaconda Wire & Cable Co., New York, N. Y¥. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Copperweld Co., Glassport, Pa. 
@ Graybar Electric Co., New York City. 
Habirshaw Cable & Wire Corp., New York City. 
Joslyn Mfg. & Supply Co., Chieago, IIL 
Kennecott Wire & Cable., Phillipedale, R. I. 
@ Leich Sales Corp., Chicago, 01. : 
Phillips Electrical Works, Ltd., Eugene F., Brockville, Ont, 


WIRE—OPEN GALVANIZED STEEL 
@ American Automatic Electric Sales Co., Chicago, Til. 
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Supply Co., Chicago, Ill. 

hicago, Ill. 

.. Baltimore, Md. 

& Wire Co., Peoria, Il. 

Wire ., American Chain Co., Inc., Bridgeport, Conn. 
1 Works, Ltd., Eugene F., Brockville, Ont, Canada. 
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WIRE—OPEN HARD DRAWN COPPER 


Albertson Electric Co., Milwaukee, Wis. 

@ American Automatic Electric ‘Sales Co., Chicago, Il. 
Americen Brass Co., Waterbury, Conn. 
American Steel & Wire Co., Cleveland, Ohio. 
Anaconda Wire & Cable Co., New York City. 


British Insulated Cables, Ltd., Prescot, 
Canedian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Copperweld Co., Glassport, Pa. 
Crescent Instrument Wire & Cable Co., Trenton, N. J. 
Co., New York City. 
& Wire Corp., New York City. 
Wire Works, Div. of Okonite Co., Wilkes-Barre, Pa. 
Switchboard & Supply Co., Chicago, Ill. 


Sales Corp., 
Electric 


F 
i 


if 


. Il. 
Products Corp., Pittsburgh, Pa. 


Electrical Works, Ltd., Eugene F., Brockville, Ont., Canada. 
General Cable Works, Ltd., Southampton, England. 
Insulated Wire Co., Providence, R. I. 
& Brass, Inc., N. Y. C. 
Sons Co., John A., Trenton, N. J. 
Telephone Mfg. Co., Rochester, N. Y. 
L. M. Ericsson, Stockholm, Sweden. 


WIRE—SWITCHBOARD 


Electric Co., Chicago, Il. 

Electric Sales Co., Ltd., Chicago, Il. 
Mfg., Chicago, Ill. 
Insulated Cables, Ltd., Prescot, Lancashire, England. 
Telephone & Supply Co., Columbus, O. 
Telephones & Supplies, Ltd., Toronto, Canada. 
Equipment & Engineering Co., Chicago, Ill. 
Wire & Cable Co., Trenton, N. J. 
Bridgeport, Conn. 
Ltd., Coventry, England. 


ite 


ff 
i 
i 
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lf 
: 


fl 
Ms 
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@ Phillips Electrical Works, Ltd. Eugene F., Brockville, Ont., Canada. 
Pirelli General Cable Works, Ltd., Southampton, England. 
Providence Insulated Wire Co., Providence, R. I. 

Roebling’s Sons Co., John A., Trenton, N. J. 
Runzel Cord & Wire Co., Chicago, Ill. 

Screw Machine Products Corp., The, Providence, R. 1. 
Simplex Wire & Cable Co., Boston, Mass. 

@ Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 

@ Western Electric Co., New York City (Distributed by Graybar) 

@ Whitney Blake Co., The, Hamden, Conn. 


WIRE—TIE 


@ American Automatic Electric Sales Co., Chicago, Ill. 
@ American Steel & Wire Co., Cleveland, Ohio. 
@ Anaconda Wire & Cable Co., New York City. 
Brown Fence & Wire Co., The, Cleveland, O. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Copperweld Co., Glassport, Pa. 
@ Graybar Electric Co., New York City. 
Habirshaw Cable & Wire Corp., New York City. 
@ Indiana Steel & Wire Co., Muncie, Ind. 
Joslyn Mfg. & Supply Co., Chicago, Ill. 
@ Kellogg Switchboard & Supply Co., Chicago, Ill. 
Keystone Steel & Wire Co., Peoria, Ill. 
@ Leich Sales Corp., Chicago, Ill. 
National Electric Products Corp., Pittsburgh, Pa. 
Page Steel & Wire Div., American Chain Co., Inc., Bridgeport, Conn. 
Roebling’s Sons Co., John A., Trenton, N. P. 
Stromberg-Carison Telephone Mfg. Co., Rochester, N. Y. 
@ Phillips Electrical Works, Ltd., Eugene F., Brockville, Ont., Canada. 
Telefonaktiebolaget L. M. Ericsson, Stockholm, Sweden. 
@ Whitmey Blake Co., The, Hamden, Conn. 


WIRE—TREE 


@ American Steel & Wire Co., Cleveland, Ohio. 
@ American Automatic Electric Sales Co., Chicago, Il. 
@ Anaconda Wire & Cable Co., New York, N. Y. 
@ Communication Equipment & Engineering Co., Chicago, I1l. 
@ Graybar Electric Co., New York City. 
Habirshaw Wire & Cable Corp., New York, N. Y. 
@ Kellogg Switchboard & Supply Co., Chicago, Il. 
@ Leich Sales Corp., Chicago, Il. 
National Electric Products Corp., Pittsburgh, Pa. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Simplex Wire & Cable Co., Boston, Mass. 
@ Suttle Equipment Co., Lawrenceville, Ill. 
White Electric Distributing Co., New York City. 
@ Whitney Blake Co., The, Hamden, Conn. 


WRENCHES 


@ American Automatic Electric Sales Co., Chicago, Ill. 
Black & Decker Mfg. Co., Towson, Md. 
@ Brach Mfg. Corp., L. 8., Newark, N. J. 
Canadian Telephones & Supplies, Ltd., Toronto, Canada. 
@ Chance Co., A. B., Centralia, Mo. 
Cleverly Electrical Works, Inc., Philadelphia, Pa. 
Crescent Tool Co., Jamestown, N. Y. 
@ Graybar Electric Co., New York City. 
@ Hubbard Company, Pittsburgh, Pa. 
Ingersoll-Rand Co., New York City. 
Kearney Corp., Jas. R., St. Louis, Mo. 
@ Kellogg Switchboard & Supply Co., Chicago, Il. 
@ Klein & Sons, Mathias, Chicago, Ill. 
@ Leich Sales Corp., Chicago, Ill. 
Railroad Repair & Supply Co., Chicago, Ill. 
Chicago, Ill. 


@ Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
Telefonakticbolaget L. M. Ericsson, Stockholm, Sweden. 
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@ SECTION 2---MANUFACTURERS’ ADDRESSES ® 





A 


Ackerman-Johnson Co., 625 Jackson Bivd., Chicago, II. 

Acme Card System Co., 8 S. Michigan Ave., Chicago, Ill. 

Acme Bulletin-Directory Board Corp., 214 E. 37 St., New 
York City. 

Acorn Insulated Wire Co., 225 King St., Brooklyn, N. Y. 

Addressograph-Multigraph Corp., 1200 Babbitt Road, 
Cleveland, O. 

woe Porcelain Co., Cory Ave. & Beltline R. R., Akron, 

hio. 

Air Reduction Sales Co., 60 E. 42nd St., New York City. 

Alamo Iron Works, San Antonio, Tex. 

Albertson Electric Co., 3530-34 W. Pierce St., Milwaukee, 
Wis. 

Allen Co., 6719 Bryn-Mawr Ave., Chicago, IIl. 

Allied Radio Corp., 833 W. Jackson Blvd., Chicago, Ill. 

All-Steel-Equipment Co., Inc., Aurora, IIl. 

Alton Battery Co., Ltd., The, Alton Hants, England. 

= omc Co. of America, 2442-44 So. Parkway, Chicago, 
ll. 

Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa. 

American Allsafe Co., 210 Franklin St., Buffalo, N. Y. 

American Appraisal Co., The, 525 E. Michigan St. Mil- 
waukee, Wis. 


@American Automatic Electric Sales Co, 1033 W. Van 


Buren St., Chicago, IIl. 

American Brass Co., 414 Meadows St., Waterbury, Conn. 

American Chain Co., Inc. & Associate Companies, 929 
Connecticut Ave., Bridgeport, Conn. 

American Coach & Body Co., The, 9503 Woodlawn Ave., 
Cleveland, O. 

American Creosote Works, 1305 Dublin St., New Orleans, La. 

American Creosoting Co., 401 W. Main St., Louisville, Ky. 

American Crossarm & Conduit Co. 22 W. Monroe St., 
Chicago, Ill. 

American Cross-Arm, Inc., 111 W. Ashley St., Jacksonville, 


Fla. 
American Cyanamid & Chemical Corp., 28 W. Wacker Dr., 
Chicago, Iil. 
a a Electrical Heater Co., 6110 Cass Ave., Detroit, 
ich. 
American Electrical Works, Phillipsdale, R. I. 
American Forest Products Co., Inc., 60 E. 42nd St., New 
York City. 
yee ow Fork & Hoe Co., The, 1623 Euclid Ave., Cleve- 
and, O. 
American Hard Rubber Co., 11 Mercer St., New York City. 
— Hoist & Derrick Co., 63 S. Robert St., St. Paul, 
n. 
American Lava Corp., Cherokee Buld. & Mfgrs. Rd., Chat- 
tanooga, Tenn. 
American Record Corp., 549 W. Randolph St., Chicago, Ill. 
American Screw Co., 21 Stevens St., Providence, R.I 


@ American Steel & Wire Co., Rockefeller Bldg., Cleveland, 


Ohio. 


@ American Telephone & Telegraph Co., 195 Broadway, New 


York City. 
Amplified Products Co., Box 124, Rodondo, Calif. 


@ Anaconda Wire & Cible Co., 25 Broadway, New York City. 


1 ge & Chaplet Co., The, 4580 E. 71st St., Cleve- 

an 

Angle Steel Stool Co., Inc., 185 Oak St., Plainwell, Mich. 

ne Electric Co. 1701-20 Wellington Ave., Chicago, 
inois. 


Arnold Co., 210 W. Michigan St., Milwaukee, Wis. 


@ Bank’s Mfg. Co., 5019 


Me Me Metal Construction Co., Jones & Gifford Sts., Jamestown, 


hunt Tree Expert Co., Glenside, Pa. 
Atkins & Co., E. C., 402 So. Illinois St., Indinntgeti 4 


Indiana. 


@ Automatic Electric Co., 1033 W. Van Buren St., Chicago, Til. 
Edgelane, — 


Automatic Electric Co., Ltd., Milton Road, 
Liverpool, England. 


@ Automatic Electric Sales Co., Ltd, 1027 W. Van Buren St. 


Chicago, Ii. 

Automatique Electrique de Belgique S. A., 22 rue du 
Verger, Antwerp, Belgium. 

Autovent Fan et Blower Co., 1811-1821 N. Kostnef Ave, 


Ayer & Lord Division, ae ®, Wood Preserving Corp., 80 E. 
Jackson Blvd., Chicago, Ill. 


Babcock, Garrison, 1104 Third Ave., Seatt ~ 
Bakelite Corp., 247 Park ig New York 
Baker-Raulang Co., 80th St., Cleve 
Baker, Walsh & ph VaSatle St. 

Baltimore rs Novelty mg a Box 928, 


Barber Greene Co, 3 tas i Are St, N vew Yorke 
arnard ew e 
Barnstead Still & Steralizer Co. Inc, Lanes 

Forest Hills, Boston, Mass. 
Barrett Bindery ie The, 1323 W. Monroe St., Chicago, I 
Barrett Co., The, 40 Rector St., New York 


@ Bartlett Mfg. oe 3003 E. Grand 


Bartlett Tree Expert Cos Co., Stamford, 

Bashlin, W. M. Inc., Grove City, Pa. 

Bates Mfg. Co., The, 30 Vesey St., New York City. aN 
Bay City Foundry & Machine Co., 1509 So. Waters St, B . 


ity Michigan. 
meats Co., Geo. F., 92 Plone, Bieta 
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L. 5,55 Di age mag Newark, N. J. 
- Electric Mfg. Co., aby abaank St., Chicago, 


| Star Battery Co., 200 Crooks Ave., — N. J. 
Co., The, Platts Mills, Waterbury, Conn 
British Insulated Cables, Ltd., Prescot, Lancashire, England. 
_ Brocklen Underground Electric Mfg. Co., Glenside, Pa. 
_ Brockway Motor Co., Inc., Cortland, N. Y. 
_ Brown Co., Portland, Me. 
_ Brown Fence & Wire Co., The, 6520 Juinatia Ave., Cleve- 


land, O. 
“" Wood Preserving Co., Inc., 4th & K Sts., Louisville, 


Buchan Loose Leaf Records Co., Clifton, Heights, Pa. 
a “oo ‘Song page & Supply Co., 1432-46 S. Parsons Ave., 
mbus 

4 Buckingham, W. H., 513 State St., Binghamton, N. Y. 
Buda Co., The, Harvey, Ill. 

Buhrke Co., R. H., 4538-58 Fullerton Ave., Chicago, Ill. 
Bunnell & Co., J. 'H, 215 Fulton St., New York City. 
Burdick Enamel S Sign Co., 36 S. State St., Chicago, Ill. 
Burgess Battery Co., Box 121, Freeport, Ill. 

Burndy Engineering Co., 459 E. 133rd St., New York City. 
Burning Brands Co., 1400 W. Fulton St., Chicago, Ill. 
a egg Adding Machine Co., 6071 Second Bivd., Detroit, 


vous Building Letterheads, 63 E. Lake St., Chicago, IIl. 


Cc 


Calander Mfg. Co., John, 629 Jackson St., St. Paul, Minn. 
Calculagraph Co., 306 Sussex St., Harrison, N., J. 
Telephones & Supplies, Ltd., 284 King St, W., 


Iron Works, 1012 9th, Rockford, 
ee ee serving Co. 528 W. Highland, Mil- 


: Carney & Co., “3. _J., 100 N. 7th St., Minneapolis, Minn. 
: Co., 314 W. 10th St., Kansas City, Mo. 
Ser, Motor Co., 1608 Milwaukee Ave., Chica: °, Til. 
Timber Co., Box 1116, ee Was 
lar Tractor Co., Peoria, Til. 
C-A- ‘ood Preserver Co., 6221 Delmar Blvd., St. Louis, Mo. 
Cedar River Lumber Co., Builders’ Exchange Bidg., Minne- 


., 1022 Terminal Bldg., Lincoln, 


A. B., Centralia, Mo. 
Shanna J. We 8147 Seville Ave., So ite, Calif. 
, 423 Judge Bldg., Salt Lake City, Utah. 
Chatillon & Sons, 89 Cliff St., New York City. 
Chevrolet Motor Co., Detroit, Mich. 
Chicago Expansion Bolt Co., 126 S. Clinton St., Chicago, III. 
_ Chicago Telephone Supply Co., Elkhart, Ind. 
i Chicago Wheel & Mig. Co., 1101 W. Monroe St.. Chicago, 
bag ee -Ryder Co., Inc., Premax ge Division, College 
Highland Aves., N a Falls, N 

Christie Co., L. A. S., 17 St. Paul St. Pe mY. 

urchill Cabinet Co., 2119 Churchill St., ee Ili. 

aud ph Corp., 2 Selleck St., Stamford, Conn 


~ Tor 


n & Lambert Mfg. * Co., 11111 French Road, Detroit, 
it Co., J. W., Seneca, Lord & Seymour Sts., Buffalo, 
bi Clock & Service Co., 2650 Superior Ave., 


nd Tractor Co., The, 19300 Euclid Ave., Cleveland, O. 
d Trencher Co., The, 20100 St. Clair St., Cleveland, 


every Electrical Works, Inc., 17 N. 7th St., Philadelphia, 


Glow & Sos Jane, B ee Talman Ave., Chicago, IIL 
Gitey ‘Sytem A it Co., 607 Peoples Bank Bldg., Indi- 


319 E. Van Buren St., Danville, Ill. 
608 N. Capitol Ave., Indianapolis, Ind. 
E., 1700 Olive St., St. Louis, Mo. 


Commercial Cord Co., 131 Woodbine Ave., East Rochester, 
N. Y 


@ Communication Equipment & Engineering Co., 504 N. Park- 

side Ave., Chicago, Ill. 

Comstock Cedar & Lumber Co., State Theatre Bidg., Rhine- 
lander, Wis. 

Condon Co., Inc., Tarryton Rd., White Plains, N. Y. 

Consolidated Molded Products Corp., 309 Cherry St., Scran- 
ton, Pa. 

Consolidated Motors Corp., Lima, O. 

Consolidated Wire & Associated Corporations, 512 S. Peoria 
St., Chicago. Il. 

Cook, John M., Standard Bidg., Atlanta, Ga. 

@ Cook Electric Co., 2700 Southport Ave., Chicago, Ill. 
Cook’s Sons Inc., Adam, 52 Vanderbilt Ave., New York City. 
Cope Inc., T. J., 6122 Vine St., Philadelphia, Pa. 

@ Copperweld Co., Glassport, Pa. p 
Corning Glass Works, Corning, N. Y. 

Cottage Planing Mill Co., Everett, Pa. 
C-O-Two Fire Equipment Co., 560 Belmont Ave., Newark, 


Com Co., Inc., S. H., North Quincy, Mass. 

Cowling, Alfred E., Scotstown, Quebec, Canada. 

Crescent Insulated Wire & Cable Co., Taylor & N. Olden 
Ave., Trenton, N. J. 

Crescent Tool Co., 231 Harrison St., Jamestown, N. Y. 

on Steel Co. of America, 405 Lexington, New York 

ity. 

Cuneo Press, Inc., The, Cermak Road - Canal - Grove Sts., 
Chicago, Iil. 

Curran Corp., The, 115 Central St., Somerville, Mass. 

Curran Printing Co., Con. P., 102 S. 8th St., St. Louis, Mo. 

Curtin-Howe Corp., 505 Lexington Ave., New York City. 

Curtiss Pneumatic Machinery Co., St. Louis, Mo. 

Cutler-Hammer Co., 315 N. 12th St., Milwaukee, Wisconsin. 


Darling Lumber Co., A. E., AM. State Sav. Bidg., Lansing, 


1cn. 
@ Davey Tree Expert Co., Kent, O. 
Davis Emergency Equipment Co., 55 Van Dam St., New 
York City. 
——— Printing & Engraving Co. 500 Court St. De- 
ance, O. 
Delta Manufacturing Co., 2939 N. Oakley Ave., Chicago, TIL 
Diamond Expansion Bolt Co., Inc., 500 North Ave., Gar- 
wood, N. 
Dick, A. B., 720 W. Jackson Bivd., Chicago, IIl. 
Dicke Tool Co., Inc., The, 1201 Warren Ave., Downers 
Grove, IIl. 
®@ Dillon Mfg. Co., 63 E. Lake St., Chicago, Il. 
Dillon & Co., Inc., W. C., 216 N. Clinton St., Chicago, Ill. 
Dodge Bros., Inc., 7900 Joseph Campan Ave. Detroit, Mich. 
@ DoMore Chair Co., Inc., Monger Bldg., Elkhart, Ind. 
ee ee Corp., The Reuben H., 350 E. 22nd St., Chicago, 


Donnelley & Sons Co., R. R., 350 E. 22nd St., Chicago, Ill. 

® Dorson Corp., The, 605 Washington Blvd., Chicago, Til. 
Doubleday-Hill Electric Co., 110 7th St., ‘Pittsburgh, Pa. 
Douglas Fir Cross Arm Co., Denver, Colo. 
gk Electric Works, Inc., 3656 Lincoln Ave., Chicago, 

inois. 

Duff-Norton Mfg. Co., The, Box 1889, Pittsburgh, Pa. 
Dunton Co., The M. W., 670 Eddy St., Providence, R. I. 
Duo Safety Ladder Corp., 811 9th St., Oshkosh, Wis. 
Durabilt Steel Locker Co., Aurora, Til, 


Eagle-Picher Sales Co., The, Temple Bar Bldg., Cincinnati, O. 
Edison, Inc., Thos. A., Primary Battery Division, Bloom- 
field, N. J. 
Edwards & Co. Inc., Norwalk, Conn. 
Electrad, Inc., 175 Varick St., New York City. 
@ Electric Products Co., 1725 Clarkstone Road, Cleveland, O. 
Electric Service Supplies Co., 17th & Cambria Sts., Phila- 
delphia, Pa. 
— Soldering Iron Co., Inc., 342 W. 14th St., New York 
ity. 
Electric Specialty Co., Cresco, Ia. 
@ Electric Specialty Mfg. Co. Box 645, Cedar Rapids, Ia. 
@ Electric Storage Battery Co., The, Allegheny Ave. & 19th 
St., Philadelphia, Pa. 
oe Cleaner Co., Inc., 1734 Ivanhoe Rd., Cleve- 


@ Advertisement in this issue—See Index to Advertisers, Page 114 
YOUR JANUARY, 1939 TELEPHONE ENGINEER 





© @Grayber Electric Co., 420 


» Blectro Engineering Co., Inc., 117-12 Atlantic Ave., Rich- 


mond Hill, N. Y. 

Electroline Co., 4121 S. LaSalle St., Chicago, Ili. 

Electrolux, Inc., New York City. 

Elkhart Rubber orgy Se 1714 13th St., Elkhart, Ind. 

Elkin Lumber & Mf Elkin, N. < 

Elliott Addressing than Co., The, 143 Albany St., Cam- 
bridge, Mass. 

Emerson Apparatus Co., 171 Tremont St., Melrose, Mass. 

Engineering & Management Co., 122 'S. Elizabeth St., 
Lima, O. 

Eppinger & Russell Co., 80 8th Ave., New York City. 

Erie Malleable Iron Co. 12th & Cheery Sts., Erie, Pa. 

Esterling-Angus Co., P. O. Box 596, Indianapolis, Ind. 

Eureka Vacuum Cleaner Co., Hamilton St. at Dewey St., 
Detroit, Mich. 

Everstick Anchor Co., The, 9th & Kirkwood Sts., Fair- 
field, Ia. 


Fahnestock Electric Co., 141 East Ave., Long Island, N. Y. 


© @Fansteel Metallurgial Corp., 2200 Sheridan Road, North 


Chicago, Il. 
Federal Motor Truck Co., 5780 Federal Ave., Detroit, Mich. 
Felt & Tarrant Mfg. Co., 1735 N. Paulina St., Chicago, Ill. 
eS Electric, Inc., 30 Rockefeller Plaza, New York, 


Fibre Conduit Co., New York City. 
Firestone Tire & Rubber Co., Akron, O. 
Ford Motor Co., Detroit, Mich. 


@ Forged Steel Products Co., S. Sth St. New Port, Pa. , 


Fort Wayne Printing Co., 121 E. Breckenridge St., Fort 
Wayne, Ind. 

Four Wheel Drive Auto Co., E. 12th St., Clintonville, Wis. 

Fowle & Co., Frank F., 35 E. Wacker Drive, Chicago, Il. 

Frankel Connector Co., Inc., 177 Hudson St., New York 


City. 
Freuhauf Trailer Co., 10940 Harper Ave., Detroit, Mich. 


G 


Gamewell Co., The, Newton, Mass. 


@ Gardiner Metal Co., 4820 S. Campbell Ave., Chicago, Ill. 


Gardner-Denver Co., Williamson Ave., ‘Quincy, Ill. 
General Cable Corp., 420 Lexington Ave., New York City. 
General Dry Batteries, Inc., 13100 Athens Ave., Cleveland, O. 
General Electric Co., 1285 Boston Ave., Bridgeport, Conn. 
General Electric Co., Ltd., The, Telephone Works, Coventry, 
England. 
General Motors Truck Co., Detroit, Mich. 
General Office Equipment Co., New York City. 
General Radio Co., 30 State St., Cambridge A, Mass, 
General Telephone Directory Co., 122 W. Washington Ave., 
Madison, Wis. 
General Time Service, 1507 W. Vliet St., Milwaukee, Wisc. 
Giant Mfg. Co., Council Bluffs, Iowa. 
gpa Cedar Co., 954 McKnight Bidg., Minneapolis, 


Globe-Wernicke Co., The, Ross & Carthage Aves., Cincin- 
nati, O. 

Glyco Products Co., Inc., 949 Broadway, New York ad 

Goodrich Co., The, 'B. F., gh a Main St., Akron, O 

Goodyear Tire & Rubber’ Co., Inc., Akron, oO. 

Gotfredson Corp., Detroit, Mich. 

Gould Storage Battery Corp., 35 ag St., Depew, N. Y. 

Graveley, B. F. & R. P., Martinsville, P a. 

Graves Co., C. H., 1518. Chestnut St., Philadelphia, Pa. 

Ave., New York City. 

Gray Instrument Co., 64% W. Johnson St., Philadel Pa. 

Gray Telephone Pay Station Co., 16-30 Arbor St., ford, 


Greenlee Bros. & Co., 12th St., Rockford, Il. 
4" File Corp. of America, 3 Park Place, New York, 


Guardian Electric i a Co., 1621 Walnut St., Chicago, Ill. 
Gulfport Creesoting Co , Gul Miss. 


fport, 
- Gulf "States Creosoting Co., W. Pine St., Hattiesburg, Miss. 


Habirshaw Cable & Wire Corp., Div. Phelps Dodge Cooper 
Prod. Corp., 40 Wall St., New York City. 
Hallett Iron Works, 14635 Lincoln St., Harvey, Ill. 


~ Harrah Mfg. Co., Bloomfield, Ind. 


Harter Corp., Sturgis, Michigan. 
Haskins Co., R. G., 4636 W. Fulton St., Chicago, Ill. 


Hatheway Patterson 
Hazard Insulated Wire 
Hazle St., Wilkes-Barre, Pa. 
Heller & Co., W. C., 1938 Cermack St, 


Montpelier, 
@ Hemingray Division, Owens-Illinois Glass Co., Macedonia 


Henly’s Pn a ‘Works Co. Ltd, London, 
Ave., Muncie, 

Herdich & Boggs, 803 Electric Bldg., Indianapolis, Ind. e 

Herzog Miniature Lamps Works, 12-19 Jackson Ave., Long — 
Island City, N. Y. 

Hexacon Riocirte Appliance Corp., 161-163 W. Clay An, 
Roselle Park, N . 

Heywood-Wakefield Co., 174 Portland, Boston, Mass. va 

Fight Tenteg Ca, Inc., The, 36 N. Main St, Phillipsburg, 


N, J. 
Highway Trailer Co., Edgerton, Wis. * 
= Mfg. Co., 825-835 W. North Ave., N. S., Biestga a 


Holtser-Cabot Blee Co, The, Baton Mass. 
oltzer- lec. 

Homelite Corp., Riverda Amery Sty n 
Hope Webbing Co., Inc., “iiss ; Main St Pawtucket, RL 


Hoppe Engineering Co. A. F., 107 S + Cipla Aaa ae 
anapolis, Ind. i * 


@ Hubbard & Co., 6301 og St., Pittsburgh, Pa. 


Hughes Bros., Seward, N 
Hurt & Co., Ferrum, va i 
ee "Corp., 116 New Montgomery St, San Frenden. 5 
if y 
Hygrade Sylvania Corp., 60 Boston St., Salem, Mass. 


- Commutator Dresser Co., 1064 Park Ave. Syc 


teal lect & Mfg. Co., The, E. ist & Oak Sts, 
aot Srotem Co., 1020 N. College Ave., Grand R 


Illinois ped Laboratories, Inc., 420 N. LaSalle St. 
cago, 
Independent Cord Co., Temple St., F 


Indiana Oxygen Co., 437 S. Delaware nda, 
Indiana Steel Prod. Co., 135 So. a St, Chicago, T 
Ingram Richardson Mfg. Co., 


, New Pale Pe ye 
Insulated Steel Construction 


Co., Miadineet Or 
Insulation Mfg. Co., Inc. New York & Herkimer 
Brooklyn, 


International Business Machines Corp., 270 Broadway, | N 
York City. 


Sienetioant Creosoting & Construction Co., 2205% Ave. _ 
Galveston, Tex. ar 


International Electric & Mfg. Co., 1802 E. 
Kansas City, Mo. * se al 
International Hacer Co. of America, 180 Nu 


Ave., 
lagernationsl Resistance Co,, 401 No. Broad St., F 
— Vacuum Cleaner Mfg. Co., 14th & De 


nd Prdducts Coles LaCrosse, Wis. 
Iwan Bros., 1503 Prairie Ave., South Bend, Ind. 


J : 
Coy Lockhart. Ala : 
Johns Manville, 22 E. 40th th St New York wd Chie ee, e J 


@ Indiana Steel & Wire 


Ingersoll-Rand Co., 11 B: 


ohnson Mfg. Co., 729 W. 
ohnson Inc., William Brenner & 

Cries. Base, ‘amber Cos Boe 1 Nora A 
Joyce-Cridland Con Te 9 Ne Findisy St, New” 
5S rnin Ca, seas 


Kaul Clay Mfg. Co., Toronto, O. 


@ Kearney Corp., James R., 4224 Clayton Ave., St. 
Kellems 


Products, Inc., 100 Lafayette St., New Ye le 
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oe & Supply Go., 1066 W. Adams St, 


“Pag Peggy ds Phillipsdale, R. I. 
Wrightwood Ave., Chicago, Ill. 
feces Con Adama Third Se” Hoboken, N. J. 
Card Co., 3225 Race St., Phila, Pa. 
Steel & Wire Co., Peoria, Ill. 
Kidde & Co., Inc., Walter, 140 Cedar St.. New York City. 
@Kilein & & Sons, Mathias, 3200 Belmont Ave., New York 


City. 
Koppers Co., Pag rs Bidg.. Pittsburgh, Pa. 
Kraeuter & RES 18th Ave., Newark, N. J. 


L 


hg E. Carson St., Pittsburgh, Pa. 
ohn C., 409 Chamber of Commerce Bldg., 


Inc., Myrtle Ave., Boonton, N.. J. 
Leeds & Northrup on 70 Stenton Ave., Philadelphia, Pa. 
Leich S eae oh 222 W. Adams St. Chicago, Ilt. 
Lenk M ewton Lower Falls, Mass. 


@ Lenz Phere i Mfg. Co., 1751 N. Western Ave., Ti 
Gawie, Bolt & Nut Co, 504 Malcolm Ave. S. E., Minne- 


Liberty Mutual Insurance Co., 31 St. James Ave., Boston, 


hace Tisente, 50 Church St., New York City. 
de Air Products Co, The, 30 E. 42nd St, 


Line's Material Co., South Milwaukee, Wis. 
Linemen’s Specialty Co., Jackson St., Mason City, Ia. 
& Sons, David, 10 Astor Place New York City. 
ford Bros., 451 E. Pearl St., Cincinnati, O. 
Littelfuse Laboratories, a N. Lincoln Ave., Chicago, Iil. 
Locke Insulator Corp. S. Charles & Cromwell Sts., Bal- 
timore, Md. 


Locust Pin Co., Inc., Front Ray 
Long-Bell Lumber Sales Corp., R. A. Long Bidg., Kansas 


| @ Loomis Advertising Co. Telephone Bidg., Kansas City, 


us Boye dy 200 7th St. Lorain, O. 
ne., 635 Madison rok Aurora, Ill. 


oe L., 29 Broadway, New York City. 


- MacDonald & 
MacGillis & Gibbs Go .. The, 324 E. Wisconsin Ave. Mil- 
waukee, Wis. 
Mack ay ol Inc., 25 New: York City. 
vf Iron Fittings Co, urch St., New York City. 
: oe Co., as Oakridge ee Madison, Wis. 


Sng hacen Co., 1475 Powell St., Oak- 


New York 


va rake Co., F. B., Sandpoint, Idaho. 


le Electric Co.. ° The. 1392 Hird Ave., Lakewood, 


a say ea "Supply Corp. 114 No. 7th St. Louis, Mo, 
: & Co., ee MOU Fackes Se Pittsburgh, Pa. 

3 Vorp., W. N , 3722 Forest Park Blvd. St. Louis, 
~ Medart Mfg. Co., Fred, Potomac & DeKalb Sts., St. Louis, 


| Meredith Co., William. C., Stati Atlanta, Ga. 
Misia tat ap ete dar Ave. Philadelphia, 


Metropolitan Device Corp., 1250 Atlantic Ave., Brooklyn, 
) Michiga Pole & Tie Co, 930 Grand Rapids Nat! Bank 


Miller Conn, 
Miller Liber Co, J. W., 301 Lumber Exchange, Minne- 


iigas & Weight Co, 1249 W. 3rd St., Cleveland, O 
Minerale " Braddock, Thomas 
Sts., Pittsburgh, Pa. ’ 


Minneapolis Electric & Construction Co. 80 S. 12th St, 
Minneapolis, Minn 

— -Rand Insulation Co., The, 51 Murray St., New York 

i 

wae Calculating Machine Co., Inc., 555 Mitchell St., 
Orange, N. J. 

Morlen Electric Co., New York City. 

Morley Button Mfg. Co., 865 oar St., Portsmouth, N. H. 

Moss Tie Co., Security "BL , St. Louis, ‘Mo. 

Mueller Electric Co., 1583 ” 3st St. Cleveland, O. 

Muter Co., The, 1255 S. Michigan Ave., Chicago, IIl. 


1213-23 N. Broadway, St. 


Mc 
McCabe-Powers Auto Body Co., 
Louis, Mo. 
McCreary, Harold J., 105 West Adams St., Chicago, IIl. 
McDowell Mfg. Co., "Millvale Station, Pittsburgh, Pa. 
McEvoy, C. R., Lowell, Mass. 
McFarland Co, L. D., Sandpoint, Idaho. 
way Connector Co., Jefferson & Chestnut Sts., Newark, 
McMillen, W. L., Osborn, Kans. 
® National Carbon Co., 30 E. 42nd St., New York City. 
Nation Electric Products Corp., 12th Floor, Fulton Bidg., 
Hg Pa. 
National Electric Specialty Co., The, 314 S. St. Clair St., 
Todelo, O. 
National Construction & Engineering Co., 1031 W. Van 
Buren St., Chicago, Il. 
National Fireproofing Corp., 202 E. Ohio St., N. S., Pitts- 
burgh, Pa. 
@ National Lead Co., 111 Broadway, New York City. 
National Lumber & Creosoting Co., State Nat’! Bank Bidg., 
Texarkana, Ark. 
National Pole & Treating Co., 1100 Builders’ Exchange, 
Minneapolis, Minn. 
National Specialties Co., 1902 Howell St., Fort Wayne, Ind. 
National Telephone Directory Co., 9th & Walnut Sts., St. 
Louis, Mo. 
National Telephone & Signal Corp., 156 East 42 St., N. 
@ National Telephone Supply Co., The, 5100 Superior Ave., 
Cleveland, O. 
Naugle Pole & Tie Co., 5 S. Wabash Ave., Chicago, Ill. 
Nelson & Kuemmerling, Inc., 1703 Tuscarawas W., Can- 
ton, UO. 
Niedermeyer-Martin Lumber Co., Spaulding Bldg., Port- 
land, Ore. 
Norfolk ; Seems Co., Moucy Point, Norfolk, Va. 
Noris Carbon Co., Inc., 160 5th Ave., New York i 
North Pn “Mig. Co., ‘Lehigh Ave. & American St., Phila- 
delphia, Pa. 
© North Electric Mfg. Co., The, Galion, O. 
Northern Electric Co., 2835 N. Western Ave., Chicago, II. 
Northwestern Clock Co., The, 514 Brown Bidg., Omaha, 
Neb. 
Novo Engine Co., Lansing, Mich. 
The Okonite Co., Canal St., Passak, N. J. 
det Iron & Steel Corp., S. 10th & Muriel Sts., Pittsburgh, 
a. : 
Omaha Standard Body Corp., 2411 W. Broadway, Council “= 
Bluffs, 
Oneida Cedar & Lumber Co., Rhinelander, Wis. 
Osmose Corp. of America, 25 E. Huron St., Buffalo, N. Y. 
@ Owens-Illinois Glass Co., Hemingray Division, Macedonia 
Ave., Muncie, Ind. 


P 


Padua Hold-Up Alarm Co., sane = St. Degen N. Y. 
Page & Hill Co., Plymouth g., Minneapolis, Minn. 
Page Steel & Wire Division of American Chain Co., Inc., 
a Canagsi C aril peg the Ill. 

@ Paine Co 1 te * ve., Chicago, 
Paragon Electric Co. W. Van Buren St, Chicago, TIL 
Parker Brothers & Gon thdaue N. H. 
Parker-Kalon Corp., 200 Varick St., New York City. 
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St, Partridge Lumber Co., T. M., 731 Lumber Exchange, Minne- Shawmut Clay Mfg. Co., St. Marys, Pa. 
apolis, Minn. Sherman Mfg. Co., H. B.. 22 Barney St., Battle C 
ork Pearl Co., Wm. H., 260 Transportation Bidg., Indianapolis, Sherron Metallic Corp., 
Ind. . Siemens Brothers & 
St., Pease Co., C. F., 2607 W. Irving Pk. Blvd., Chicago, Il. Siemon Co., Bridgeport, Conn. 
Peiffer, P., 6 Columbia St., Newark, N. J. Sigalet & Co., Ltd., H., Lumby, B. C., Canada. 5s 
spl Dodge Copper Products Corp., 40 Walls St. New Signal Engineering & Mfg. Co., 154 W. 14th St., New vou 
. H. or City. 
Pensacola Creosoting Co., Pensacola, Fla. : : so 
Philadelphia Storage Battery Co. Ontario & C Sts, Phila-  S#gpaphone Corp. of America, 970 Lexington Ave, Riga 
delphia, Pa. 
@ Phillips Electrical Works, Ltd., Eugene F., Brockville, On- Simplex Wire & Cable Co., 79 Sidney St, Cambridge A, & 
tario. co. - 
E > Phono-Print Co., The, 500 Court St., Defiance, O. Slaymaker Lock Co., Ist & West End Aves., Lancaster, Pay © 
St. Pioneer Gen-E-Motor Corp., 466 W. Superior St., Chicago, Smith Co., T. L., Milwaukee, Wis. 


Til. Snell Mfg. Co., Fiskdale, Mass. 

Snook, Martin & Co., Columbus, O. 

Sola Electric Co., 2525 Clybourn Ave., ag 02 

Solar Mfg. Corp., 599 Broadway, New York, N 

; ; WH Sound Engineering Corp., 412 N. Leavitt St., CKicawo, Ill. ’ 
4 ren - Va. 

ark, % <a Porter, Inc., H. K., 6 Ashland ote Everett, Mass. “2 a E. eee en Beals 
a . Port Royal Pin Mill, Port Royal, Pa. : 

Postal Telegraph Co., 67 Broad Street, New York City. Southern Wood Preserving Co., Atlanta, Ga. 

Potosi Tie & Lumber Co., 1801 Allen Bldg., Dallas, Tex. 

Potter & Rayfield, Inc., Box 1042, Atlanta, Ga. 

Premax Sales e Chisholm-Ryder Co., Inc. College & 

Highland Aves, Niagara Falls, N: Y. 


Pirelli General Cable Works, Ltd., Southampton, England. 
© Plumb, Fayette P., Philadelphia, Pa. 
® Porcelain Products, Inc., Findlay, O. 

Porcelain Products, Inc., Camden Ave., S. S., Parkersburg, 


Sparta Mfg. Co., Muskegon, Mich. 

S. P. A. Truck Corp., South Bend, Ind. P 

on Fibre Co., Inc., 310 Wheeler St., To 4 
N 


a a >. Prest-O-Lite Battery Co., Inc., Box 1655, Indpls., Ind. Specialty Device Co., The, 106 W. 3rd St., Cincinnati, O. 
dg., 8 > Providence Insulated Wire Co., 58 Waldo St., Providence, Speedometer Service Co., 131 Fell St., San Francisco, Calif. 
St x RL Speer Carbon Co., St. Marys, Pa. 
.: 4 ty Putnam & Co., Inc., 32 Howard St., New York City. Spencer Lens Co., 19 Doat St., Buffalo, N. Y. 
Jan =). Pyramid Products Co., 2309 S. State St., Chicago, IIl. S. P. F. Wood- Preserving Co., Inc., Kindall Square 
"4 Pyrene Mfg. Co., 560 Belmont Ave., Newark, N. J. Cambridge, Mass. 
tts Spooner & Merrill, Inc., 20 N. Wacker Drive, Chicago, 1 
: | ea R Square D Co, 6060 Rivard St., Detroit, Mich, 
o > © Railroad Repair & Supply Co., 203 S. Deatborn St, Chicago,  ucuPol® Carbon Co, Lauber "eas Bidg 
. Rawiplug Co., Inc, The, 98 Lafayette St, New York C ation, ; 
4 oe. wiplug Co., Inc., e, 98 ayette St.. New York City. 3 
8 82-0-Vec C, Bio Winnebago St, Madison, Wis. Se hk Toot Go. bakes eee City. 
= - ytheon Mfg 190 Fillow St., Waltham, Mass. 
_ q pres, Read, Walter V., 11 Park Place, New York City. oe ‘aoe ewe hag Pro poner fe Citys : 
: iS _ Readrite Meter ‘Works College Ave., Bluffton, O. fee Sore 131 St., oO. ¥ 
N. <a y Mtg. Co., 608 Security Ban a tay ig Stephen Er Co., 303 W. Genesse St, n, 
a eo Electric Equipment Co., 1940 W. 21st St., Chicago, N. yo ngineering me 
i : Il 
ve., 4 = Red Devil Mfg. Co., Bellwood, Ill. Sticht & Co., Herman H., 27 Park Place, New York City. | 


'@ Reliable Electric Co., 3145 Carroll Ave., Chicago, IIl. Stone Pa: dose Co., 900-922 Franklin St, N. E., Wash- = 


‘an- - Remington Rand, Inc., 465 Washington St., Buffalo, N. Y. ington, 

; . Reo Motor Car Co., S. Washington Ave., Lansing, Mich. Strauss Co., 925 Liberty Ave., Pittsburgh, Pa. 
ort- © Republic Cedar Co., Marinette, Wis. @ Stromberg-Carlson Telephone Mfg. Co., 100 Carlson 

= "> . Republic Creosoting Co., 1614 Merchants Bank Bldg., Indi- Rochester, N. Y. 

= anapolis, Ind. Stromberg Electric Co., 223 W. Erie St., 
<= Revere Copper Brass, Inc., 230 Park Ave., N. Y. C. Struthers Dunn, Inc., 139 N. Juniper St., 

fle- * Rhodes & Sons Co., M. M., 12 Porter St. Taunton, Mass. Stubbs Electric Co., Park & Couch Sts., Portland, 

, ~ Roebling’s Sons Co., J. A., " Trenton, N. j. Stur Posture Chair Co., St Mich. be 

| Roller-Smith Co., 233 Broadway, New York Ci Barge Poteet. ale tee mh 
m. 2 P ~ — Ruberoid Co., The, 500 Fifth Ave., New York City. peeps, | “tapi. Co. E. M | Way & Daw 
ha He = Rubicon Co., 29 N. 6th St., Philadelphia, Pa. Su cri ie Woe arginal Way 


Rudisill Electric Service Co., Kincaid, Kans. = iy 
Pemiee! Cord & Wire Co., 4727-31 Montrose Ave., Chicago, a ae Equipment Co, Inc, New Rickeoat, 


Russell, C. B., 213 Interurban Terminal Bldg., Columbus, O. © Suttle agp Co., Lawrenceville, Il. 
Swan Co., J ames, 279 Bank St, Seymour, Conn. 


. <a S uma Most Products, Inc., Stonington, Conn. 

; Ber h ~ 
— = © Salisbury & Co., W. H., 401 N. Morgan St., Chicago, Ill. Maree pele 

% 5 » Samson Mfg. Co., 603 S. Main St., Centerville Ta. 
ncil © Savannah Creosoting Co., Savannah, T 

x et eichnors Con we a ‘Ave, Sendooiat, ia. 

2 pre auer Machine Co roadway, Cincinnati, road 
. = © Schollhorn Co., The Wm. "414 Chapel St. Nate Haven, Conn. tayurtobe nt Con Spastansburg, © opr: City, a 
nia | » Schramm, Inc., West Chester, Pa. Teleion Patrik A 7, pret ti . 

ag, sna Timber Co., 202 Scott Block, Winnipeg, Manitoba, poe a utomatic, Comaiane 
ada. 
a. eo Ma Ce Products Corp., The, 1012 Eddy St., Provi- pi oe orgs ar han M. Ericsson, Datensgatan, 

ES ee e, R. 1. tockho i 
y. = © Select-O-Phone Co., The., 1012 Eddy St. Providence, R. I. Tele-Pak Co., Minnesota Transfer, St. Paal, eh 

% | Self Vulcanizing Rubber Co., Inc., 605 W. Washington Bivd., Telephonads, 205 W. Wacker Drive, C 
nc. oa 4 Chicago, Ill. Telephone Construction & Distributing Co., F Ind. 


5 ge Lin En pong & Management Co., 122 So. 


oe Sequin , Ltd., Box 2530, Montreal, Canada. 1s + . 
0. : 
hone ‘Engineer Publishing Co, 185 N. Wabash Av 


. ia . Service oll Co., The, 1422 Euclid Ave., Cleveland, O. 

. aa > Seymour Smith Ld Son, Inc., Oakville, Conn, | 
x * — Shallcross Mfg. Co., 10 Jackson Ave., callages Pa. "Chega Tt 1. we 
Shaw Insulator Co., 150 Coit St., Irvington Telephone Equipment Co., 88 Park Place, New York City. 
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_ @ Telephone Repair Co., The, 1760 Luna Ave., Chicago, Ill. 
Teletype Corp., 1400 Wrightwood Ave. Chicago, Til. 
~ @Telkor, Inc., 161 Ridge St., Elyria, O. 
Templeton, Kenley & Co., Ltd., 1020 S. Central Ave., Chi- 
cago, 


Texas Creosoting Co., Orange, Tex. 

Thomas & Sons Co, The R., Libson, O. 

Thompson Co., The, 260 N. Lawrence St., Philadelphia, Pa. 
Tinius Olsen Testing Machine Co., Philadelphia, Pa. 
Toledo Pressed Steel Co., 397 Phillips Ave., Toledo, O. 
Trackson Co., 3333 S. Chase Ave., Milwaukee, Wis. 

Trane Co., The, LaCrosse, Wis. 

Transducer Corp., Rockefeller Plaza, New York City. 
Trent Co.. Harold E., 618-40 N. 54th St., Philadelphia, Pa. 
Triplett Electrical Instr. Co., Harmon Road, Bluffton, Ohio. 
Turner Brass Works, The, Sycamore, Ill. 

Tuttle & Bailey, Inc., New Britain, Conn. 


U 


Underwood Elliott Fisher Co., 342 Madison Ave., 
York City. 

@ Unique Mig. Co., Inc., 221 Walton St., Chicago, IIL. 
United States Rubber Co., 1790 Broadway, New York City. 
Universal Battery Co., 3410 S. LaSalle St., Chicago, Ill. 
Universal Specialty Co., 711 Poplar St., Terre Haute, Ind. 
a S. Tent & Corp., Highland Ave., Niagara Falls, N. Y. 

Awning Co., 701-09 N. Sangamon St., Chicago, 


Utilities Service Co., gine, Box 627, Allentown, Pa. 

Utility Supply Co., 12th . Clintonville, Wis. 

Utility Trailer Site, Co., Box 1407 Arcade Annex, Los 
Angeles, Calif. 


New 


V 


Cm 2516 Doswell Ave., St. Paul, 
Van Cleef Bros. Woodlawn Ave., 77th to 78th Sts., 
cago, Ill. 


Van Praag Corp., 22 E. 17th St., New York City. 
Veeder-Root, Inc., Garden & Sargeant Sts., Hartford, Conn. 
Victor =n Machine Co., 3900 N. Rockwell St., Chi- 
tom md B. F., 515 Boston Bidg., Denver, Colo. 
Valcan Electric Co., 600 Broad St., Lynn, Mass. 
— Electric Heater Corp., 225 Varick St., 
ity. 


Minn. 
Chi- 


New York 


Ww 


Wall Mfg. Supply Co., P., 3126-66 Preble Ave., Pittsburgh, 


Ward Leonard Electric Co., 37 South St., Mt. ag =e N. Y. 
Warren Mfg. Co., J. D., 1954 Ivy St. Montpelier, O ; 
——? Battery Co., The, 1036 S. Main St., Waterbury, 


onn. 

ae Bros, Metal Works, 108-28 N. Jefferson St., Chicago, 
Webster Co., The, 5622 Bloomingdale Ave., Chicago, Illinois. 
Welker, J. H., McKinley any Canton, O 
Western Block Co., Lockport, N. Y. 

@ Western Electric Co., Inc., 195 Broadway, New York City. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
Weston Electrical Instrument Corp., 614 Frelinghuysen Ave., 


Newark, N. J. 
Weyerhaeuser Pole Co., 1860 Rand Tower, 


Minn. 
Whitall Tatum Co., 225 Varick St., New York City. 
White Co., The, St. Clair & E. 79th St., Cleveland, O. 
White Electric Distributing Co., 27 Park Place, N. Y. C. 
@ Whitney Blake Co., The, P. O. Drawer K, Hamden, Conn. 
Wilkinson Lumber Co., Allen A., 907 E. Michigan St., Indi- 
anapolis, Ind. 
— Storage Battery Co., 246-86 E. 
and, O. 
@® Williams, George E., Mfg., 811 W. Lake St., 
Minn. 
Winchester Repeating Arms Co., 275 


New Haven, Conn. 
Wing Mfg. Co., L. J., 154 W. 14th St.. New York City. 
Inc., 4400 N. Port Washington 


Wisconsin Cuneo Press, 
Road, Milwaukee, Wis. 
ptt yee Electric Tool Corp., 4637 W. Huron St., 
i 
68-72 Emerson 


Minneapolis, 


13lst St., Cleve- 


Minneapolis, 


Winchester Ave., 


Chicago, 


Wolf Safety Lamp Co. of America, Inc., 
Place, Brooklyn, N. Y. 
Wood Industries, Inc., Gar, 7924 Riopelle St., Detroit, Mich. 
Wood Preserving Corp. The, Koppers Bldg., Pittsburgh, Pa. 
@ Wopat, J. W., 303 E. erry St., Fort Wayne, Ind. 
Worthington Pump & Machinery Co., Worthington Ave., 
(Harrison, New Jersey) 
@ Wray & Co., J. G., 105 W. Adams St., Chicago, Il. 
Wright, Inc., L. G., 5209 Euclid Ave., Cleveland. OQ. 
Wrought Washer Mfg. Co., 2222 S. Bay St., Milwaukee, Wis. 
Wycoff Pipe & Dressing Co., Inc., 522 Fifth Ave., New 
York City. 


é 4 


Yale & Towne Mfg. Co., The, Philadelphia Div., 4530 Tacony 
St., Philadelphia, Pa. 


Yawman & Erbe Mfg. Co., 1099 Jay St., Rochester, N. Y. 


York-Hoover Body Corp., Linden & Belvidere Aves., York, 
Pa. 
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ABC—Cable splicing machines, sleeve 
machines. Jas. R. Kearney Corp., 
St. Louis, Mo. 


= ACCO—Pole jacks. American Chain 


Co., Inc., Bridgeport, Conn. 


: Accurate—Anti-freeze fire extinquish- 


ers. Pyrene Mfg. Co., Newark, N. J. 


Ackermon-Johnson—Anchors, bolts. 


Ackermon Johnson Co., Chicago, IIl. 


. ‘ ie etAseal—Rubber compounds. The B. F. 


Goodrich Co., Akron, O. 


Acme—Index card systems. Acme Card 
System Co., Chicago, IIl. 


a AD—Dry cell and primary batteries. 


LeCarbone Co., Inc., Boonton, N. J. 


3 Addressellott — Addressing machines. 


The Elliott Addressing Machine 
Co., Cambridge, Mass. 


£ Addressograph — Addressing machines, 


Addressograph - Multigraph Corp., 
Cleveland, O. 


2 Airce-- Nitrogen and torches. Air Re- 


duction Sales Co., New York City. 


_ Albany Improved—Cable pulling com- 


pound. Adam Cook’s Sons, Inc. 
Linden, N. J. 


Ygg . . . 
» Alcoa—Aluminum conduit, fuse wire, 


pole identification tags. Aluminum 
Co. of America, Pittsburgh, Pa. 


* | Alisco—Guy and screw anchors. The 
a High tension Co., Inc., Phillips- 


burg, N. J. 


+ “Allen—Test clips and clamps, solder- 


less wire connectors. Cleverly Elec- 
trical Works, Inc., Philadelphia, Pa. 

-Allsteel—Hand pole hole diggers. Iwan 
Bros., South Bend, Ind. 


» Alisafe—Belts and safety straps, line- 


men’s gloves, ladders and ladder 
mounts and safety first equipment. 
American Allsafe Co., Buffalo, N. Y. 


= Alumaweld — Aluminum Flux solder 


bars, fluids, pastes & salts. Aluma- 
weld Co. of America, Chicago, Ill. 


Always Reliable—Fire pots and fur- 
naces, melting pots, solder pots; al- 
cohol, brazing, gasoline, and solder- 
ing torches; wiping cloths. Otto 
Bernz Co., Inc., Rochester, N. Y. 


3 + Amereco—Deadmen, southern yellow 


pine poles. American Cresoting Co., 


= Louisville, Ky. 


Amelectric—Wire. Kennecott Wire & 
' Cable Co., Phillipsdale, R. I. 


peg Beauty—Soldering irons and 
pots. American Electrical Heating 
, Co., Detroit, Mich. 


gstrom—Blueprint lamps. Milligan 
» and Wright Co., Cleveland, O. 


ydrex—Rubber covered and subma- 


rine cables. Simplex Wire & Cable 
Co., Boston, Mass. 


Anode—Linemen’s gloves. The B. F. 
Goodrich Co. Akron, O. 

Anvil—Tackle blocks. Western Block 
Co., Lockport, N. Y. 


Argon—Neon lightning arvesters. L. S. 
Brach Mfg. Corp., Newark, N. J. 

Arm Dependable—Crossarms. American 
Cross-Arm, Inc., Jacksonville, Fla. 

Armored Kathanode—Storage batteries. 
Gould Storage Battery Corp., De- 
pew, N. Y. 

A-S-E--Filing cabinets, lockers, tool 
boxes. All-Steel-Equipment Co. 
Aurora, Il. 

ATEA—Bells, cords, dials, electrical 
measuring instruments, switchboard 
plugs, receivers, switchboards, tele- 
phones, wire Automatic Electrique 
de Belgique, Antwerp, Belgium. 

Atlas—Hand pole hole diggers. Iwan 
Bros., South Bend, Ind. 

Autelco—Battery charging equipment, 
magneto bells, cable racks, paging 
systems, coils, condensers, switch- 
board counters, dials, receiver head 
bands, lamps, mouthpieces, pay sta- 
tion telephones, switchboard plugs, 
public address systems, receivers, 
rectifiers, extension relays, resis- 
tors, ringers, ringing machines, 
signal systems, switchboards, tele- 
phone instruments, time recorders, 
transmitters. Automatic Electric 
Co., Chicago, Ill. 

Autelco-Sands — Protective Equipment, 
complete. Automatic Electric Co., 
Chicago, Ill. 


Autovent—Propéller fans, louvres & 
unit heaters. Autovent Fan & 
Blower Co., Chicago, III. 


Avenarius Carbolineum — Carbolineum 
wood preservatives. Carbolineum 
Wood Preserving Co., Milwaukee, 
Wis. 


Baker—tTractors, tree trimming equip- 
ment, truck bodies. The Baker- 
Raulang Co., Cleveland, O. 


Balkite — Battery chargers, rectifiers, 
condensers. Fanstee! Metallurgical 
Corp., North Chicago, IIL 

Barnstead— Water stills. Barnstead 
Still & Steralizer Co., Inc., Forest 
Hills, Boston, Mass. 

Barrett—Cable reel jacks. The Duff- 
Norton Mfg. Co., Pittsburgh, Pa. 

Barthel—Fire pots and furnaces; alco- 
hol, brazing, gasoline blow and 
soldering torches. Van Praag Sales 
Corp., New York City. 


Bartlett— Tree trimming equipment. 
Bartlett Mfg. Co., Detroit, Mich, 
Bay ae ee hoist and winches. 

y City Foundry & Machine Co, 
Bay City, Mich. 

Bee Line—Bond wires and plates, cable 
racks, conduit tools, soldering é 
cable reel jacks, condw 
rods. Brocklen Underground Elec- — 
tric Mfg. Co. Glenside, Pa. 


Bernard—Office furniture and pliers. 


The Wm. Schollhorn Co, New 


Haven, Conn. 


Bethanized— Wire. Bethlehem Steel Co. 
Bethlehem, Pa. 


Betz—Air conditioning equipment, Betz 


Unit Air Cooler Co., Kansas City, 


Mo. 

I.— Lightning arresters, 

batteries, cable boxes, ca 

racks, cable rollers, cable and 

head compounds, condensers, tele 
phone and switchboard cords, me- 
ters, cable grips, molded insula 
cable reel jacks, manhole covers 
frames, bar solder, knife poor 
insulating tape, cable spl 

wire. British Insulated Cables, 
Prescot, Lancashire, England. 

Bierce—Guy anchors, cable rollers, guy > - 
wire guards. The Specialty De ‘e 
Co., Cincinnati, O. 

BLA—Wood anchors. Texas Creosoting 
Co., Orange, Tex. 

Black Beauty — Crossarms, 
pine poles. Texas Creosoting | 
Orange, Tex. Be § 

Blackburn—Hoists, toll ticket carriers, 
linemen’s spur gauges. 
Blackburn ucts 
Louis, Mo. . ea 

Blackburn—Ground clamps. Blackburn Bis 
Speciaity Co., Cleveland, O. a. 

Black & Decker—Electric drills, 
ing pots, screwdrivers. The 
& Decker Mfg. Co., Towson, 3 

Blake—Insulated staples. S. H. Cor 
Co., Inc., North Quincy, Mass. — 

Bon-Air—Telephone booth 
and air conditioning 
Stephenson Engineering 
burn, N. Y. 

Bond—Dry cells, , Sacltiaiese: bond B 
tric Corp., New Haven, 

Brach — Binding posts, fuse hb 
ground cones. L. S. Brach 
Corp, Newark, N. J. 

Break-Type—Spl oa 
High Tension 
burg, N. J. 

Bright Star— & cll batteries, 
lights. Bri — on 

ifton, N. i 
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Brocklen 


“Brocklen—Cable hangers 
Mfg. Co., 


Underground Electric 
Glenside, Pa. 
Brockway — Motor trucks, tractors, 
_ truck bodies. Brockway Motor 
-. +~‘Truck Co., Inc., Cortland, N. Y. 
 Buckingham—Belts, safety straps. W. 
H. Buckingham, Binghamton, N. Y. 
Bull Dog—Friction and insulating tape. 
Boston Woven Hose and Rubber 
Co., Cambridge, Mass. 
Burroughs—Adding machines, calculat- 
ing machines, operators’ chairs, 
typewriters. Burroughs Adding 
Macnine Co., Detroit, Mich. 


Cc 


C-A—(Carbolineum America) Carbolin- 


eum wood preservatives. C-A Wood 
Preserver Co., St. Louis, Mo. 
Calculagraph—Time recording instru- 
or: Caleulagraph Co., Harrison, 
”& § 
Campbell—Cable reel jacks. American 
in Co., Inc., Bridgeport, Conn. 
Candohms—Resistors. The Muter Co., 
Chicago, Il. 
Carbosota—Wood preservatives. 
Barrett Co., New York City. 
Cardvertiser — Addressing machines. 
The Elliott Addressing Machine 
i. Co., Cambridge, Mass. 
 CertiFile—Filing cabinets. Remington 
Rand, Inc., Buffalo, N. Y. 

Twin lever spur gear grav- 
ity lowering hoists. Coffing Hoist 
Co., Danville, Ill. 

Hand pole hole diggers. 
Iwan Bros., South Bend, Ind. 

Channell—Cable benders, splicing ma- 
chines. J. W. Channell, Southgate, 
Calif. 

Chicago—Cable and wire grips. Mathias 
Klein & Sons., Chicago, III. 

Churchill—Telephone booths and tele- 

phone booth ventilators. Churchill 


The 


Parc “Eebinet Co, Chicago, Ill. 


: - Clam Pipe—Ground clamps. Mueller 
a Electric Co., Cleveland, O. 

_  Cletrac—Crawler tractors. The Cleve- 
aie land Tractor Co., Cleveland, O. 
Cleveiand— Tamper backfillers. The 

Cleveland Trencher Co., Cleve- 
land, O. 

Cleverly—Ground clamps. Cleverly 
Electrical Works, Inc., Philadel- 
phia, Pa. 

Coffing—— Ratchet and chain hoists. 
Coffing Hoist Co., Danville, IIL 
Columbia Gray Label—Dry cell bat- 
terries, National Carbon Co., New 

yey York City. 

Se ed ee Uleree tools, deadmen, pike 

sr poles, pole hole diggers, pole sup- 


ports, pay-out and take-up reels and 


tree trimming equipment. The 
American Fork & Hoe Co., Cleve- 
land, O. 
Comfo—First aid equipment and res- 
pirators. Mine Safety Appliances 
ey Co., Pittsburgh, Pa. 
- Comptometer—Adding and calculating 
machines. Felt & Tarrant Mfg. Co., 
Chicago, III. 
Conneaut—Telephone spoons and 
- shovels. American Fork and Hoe 
Co., Cleveland, O. 


Con-Nec-Tites — Solderless wire con- 
nectors. Jas. R. Kearney Corp., St. 
Louis, Mo. 


Copperweld — Ground clamps, cable 
hangers and rings, nails, anchor 
and ground rods, wire sleeves, 
staples, guy and messenger strand. 
wire. Copperweld Steel Co., Glass- 
port, Pa. 

Coraline—Soldering flux. British In- 
slated Cables, Ltd. Prescot, Lan- 
cashire, England. 

Coteleo—Annunciators. S. H. Couch 
Co., Inc., North Quincy, Mass. 

C-O-Two—Fire extinguishers. C-O-Two 
Fire Equipment Co., Newark, N. J. 

C-R—Solderless wire connectors, con- 
tact cleaners, Electric Specialty 
Mfg. Co., Cedar Rapids, Ia. 

Crapo—Guy and messenger strand, open 
galvanized steel and tie wire. Indi- 
ana Steel & Wire Co., Muncie, Ind. 


Crescent—Splicing clamps; cable con- 
nectors ; cable and wire grips; pliers 
and wire cutters; screwdrivers; 
sleeve tools and wrenches. Crescent 
Tool Co., Jamestown, N. Y. 

Crestology—Pliers and wire cutters and 
wrenches. Crescent Tool Co., James- 
town, N. Y. 

Crosby—Cable clamps, cable and wire 
rope clips. American Hoist & Der- 
rick Co., St. Paul, Minn. 

Cushioner—Operators’ chairs. Reming- 
ton Rand, Inc., Buffalo, N. Y. 


D 


Delta—Telephone booths, boxes; cab- 
inets, telephone, switchboard; signs, 
advertising and display, warning. 
Delta Mfg. Co., Chicago, II. 

Delta—Radio equipment. Raytheon Pro- 
duction Corp., Newton, Mass. 

Deltaheston—Lead encased, rubber cov- 
ered and switchboard cable; tele- 
phone and switchboard cords, mag- 
net and switchboard wire. General 
Electric Co., Bridgeport, Conn. 

Diamond — Expansion bolts, cable 
clamps, hand drills, toggle bolts, 
screws. Diamond Expansion Bolt 
Co., Inc., Garwood, N. J. 

Dicke— Crow, digging and tamping 
bars, conduit tools, digging tools, 
wire and cable grips, pay-out and 
take-up reels, conduit rods, pike 
poles, pole supports. The Dicke 
Tool Co., Downers Grove, Il. 

Diverter Pole — Telephone battery 
charger. The Electric Products Co., 
Cleveland, Ohio. 

DoMore— Office furniture, operators 
chairs. DoMore Chair Co. Inc. 
Elkhart, Ind. 

Dreadnaught—Storage batteries. Gould 
_—— Battery Corp., Depew, N. 


Dreadnaught—Fire pots and furnaces, 
gasoline - blow, kerosene - blow 
torches; compound kettles. P. Wall 
Mig. Supply Co., Pittsburgh, Pa. 

Duff-Norton—Pole jacks. The Duff- 
Norton Mfg. Co., Pittsburgh, Pa. 

Dunco—Ladles, melting pots and re- 
lays. Struthers Dunn, Inc., Phila- 
delphia, Pa. 

Duo-Safety—Ladders. Duo Safety Lad- 
der Corp., Oshkosh, Wis. 


Durabilt—Steel lockers. Durabilt Steel 
Locker Co., Aurora, IIl. 

Duragarde—Anti-freeze type fire ex- 
tinguishers. Pyrene Mfg. Co, 
Newark, N. J. 
Durasote—Wood preservatives. Page 
& Hill Co., Minneapolis, Minn. 
Duro-Power—Dry cell batteries. Gen- 
eral Batteries, Inc., Cleveland, O. 

Dutch Brand—Soldering flux; friction, 
insulating and coil tape. Van Cleef 
Bros., Chicago, IIl. 


E 


Eagle—Lead sleeving, bar and _ self- 
fluxing solder. The Eagle-Picher 
Sales Co., Cincinnati, O. 

Eccentric—Solderless wire connectors. 
The High Tension Co. Inc, 
Phillipsburg, N. J. 

Economy—Cable clamps. Jas. R. Kear- 
ney Corp., St. Louis, Mo. 

Edison—Dry cell, primary and storage 
batteries. Thos. A. Edison, Inc., 
Bloomfield, N. J. 

Electrad—Potentiometers and resistors. 
Electrad, Inc.. New York City. 

Electroline— Guy anchors, solderless, 
wire connectors Electroline Co., 
Chicago, Iil. 

Electrunite—Steel conduit and steel 
tubing. Steel and Tubes, Inc., Cleve- 
land, O. 

Electro Meter—Solder pots, wax heat- 
ers. Electro Engineering Co., Inc., 
Richmond Hill, N. Y. 

Electro-Pak—Storage batteries. B. F. 
Goodrich Co., The, Akron, Ohio. 

Electrox—Battery charging equipment, 
rectifiers. The Schauer Machine 
Co., Cincinnati, O. 

Elliott—Addressing machines. The El- 
liott Addressing Machine Co, 
Cambridge, Mass. 

Empire—Filing cabinets. Yawman & 
Erbe Mfg. Co., Rochester, N. Y. 
ESICO—Electric soldering irons and 
pots. Electric Soldering Iron Co., 

Inc., New York City. 

Eureka—Switchboard cleaners. Eureka 
Vacuum Cleaner Co., Detroit, Mich. 

Eureka—Hand pole hole diggers. Iwan 
Bros., South Bend, Ind. 

Eveready—Air cell telephone operators’ 
transmitter batteries, flashlights. 
National Carbon Co., New York 
City. 

Eveready Long Life—Dry cell batteries. 
National Carbon Co., 
City. 

Exide—Storage batteries, battery con- 
nectors, storage battery racks, light- 
ing emergency battery systems. The 
Electric Storage Battery Co., Phila- 
delphia, Pa. 

E-Z—Screw anchors. A. B. Chance Co., 
Centralia, Mo. 


F 


Fansteel—Electrical contact points. 
Fansteel Metallurgical Corp., North 
Chicago, Il. 

Fansteel Balkite—-Battery chargers, 
rectifiers, condensers. Fansteel 
an a Corp., North Chicago, 
Til. 

Fibrex—Tree wire. Simplex Wire and 
Cable Co., Boston, Mass. 
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New York : a 


=) Gibbs—Hand pole hole diggers. 


 Guardene—Wet chemical 


Rubber covered cable. Na- 
tional Electric Products Corp., 
a Pittsburgh, Pa. 
© Fit- Rite — Knobs, cleats. Jas. R. 
| Flexsteei—Cable connectors. National 

Electric Products Corp., Pittsburgh, 

; Pa. 

ee Cu and screw anchors. Jas. R. 
Kearney Corp., St. Louis, Mo. 

© Frankel—Testing clips and clamps, bat- 
tery clips, solderiess wire connec- 
tors. Frankel Connector Co., Inc., 
New York City. 

French—Granular carbon. Le Carbone 
Co., Inc., Boonton, N. J. 

Full of Power—Dry cell batteries. 
Siemens Bros. and Co., Ltd., Wool- 
wich, London, England. 

» Full-Vu—Guy guards. Jas. R. Kearney 
Corp., St. Louis, Mo. 


G 


a _ Garford—Motor trucks, tractors, trail- 
ers. Consolidated Motors Corp., 
Lima, O. 

Gar Wood—Pole derricks and winches. 
33 Gar Wood Industries., Detroit, 
Mich. 


"GE — Cable and pothead compounds, 


soldering flux, self-fluxing solder, 
friction and insulating tape. Gen- 
| eral Electric Co., Bridgeport, Conn. 
GEC—Telephones, switchboards, sup- 
plies. The General Electric Co., 
Ltd., Coventry, England. 
Iwan 
Bros., South Bend, Ind. 
© “Goodrich—Friction tape. The B. F. 
Goodrich Co., Akron, O. 
* Gordon—Primary batteries. The Water- 
™ bury Battery Co., Waterbury, Conn. 
“Gould — Storage batteries, battery 
charging equipment, battery connec. 
tors, battery racks, rectifiers. Gould 
a Storage Battery Corp, Depew, N. Y. 
)* Gould—Guy anchors. Hubbard & Co., 
; Pittsburgh, Pa. 

' Gray—Pay station telephones. 
Telephone Pay Station Co., 
_. ford, Conn. 
© ~Ground-Ohmer—Ground resistance test 

sets. Herman H. Sticht & Co., New 
York City. 
~Groundometer—Ground testing meters. 


Electric Service Supplies . Co. 
Philadelphia, Pa. 


Gray 
Hart- 


fire extin- 
guishers. Pyrene Mfg. Co., Newark, 
N. J. 


: ‘Guardian—Burgilar alarm systems. 
= Guardian Electric Mfg. Co., Chi- 
cago, Ill. 


P Balecth—Pote stubbing clamps. The 
- National Telephone Supply Co. 
Cleveland, O. 
; lee—Buffing, grinding and polish- 
ing wheels. Chicago Wheel & Mfg. 
Co., Chicago, Il. 

The 
Turner Brass Works, Sycamore, Il. 
nd yim Pole jacks, pole pushers. 
Harrah Mfg. Co., Bloomfield, Ind. 


YOUR JANUARY, 


Hart & Hutchinson—Lockers. Tuttle & 
Bailey, Inc., New Britain, Con. 
Hazard—Wire rope and cable. Amer- 
ican Chain Co., Inc., Bridgeport, 

Conn. 

Heller—Ladders. J. D. Warren Mfg. 
Co., Montpelier, O. 

Hercules—Hand pole hole diggers. 
Iwan Bros., South Bend, Ind. 

Hexacon—Soldering irons. Hexacon 
Electric Appliance Corp., Roselle 
Park, N. J. 

Hexagon—Hand pole hole diggers. 
Iwan Bros., South Bend, Ind. 

Hickory Screw End— Conduit tools. 
Cleverly Electrical Works, Inc., 
Philadelphia, Pa. 

Hi-Line—Bolt pane ag R. Kearney 
Corp., St. Louis, 

Hi-Value—Friction a ne ee tape. 
Johns-Manville, New York City. 

Hitemeter—Pole height estimaters, Jas. 
R. Kearney Corp., St. Louis, Mo. 

Hitenshun—Clamps, connectors, sleeves, 
terminals. The High-Tension Co, 
Phillipsburg, N. Jersey. 

HEKP—Bolt clippers, wire cutters, tree 
trimming equipment. H. K. Porter, 
Inc., Everett, Mass. 

Hold Heat—Soldering coppers. The 
Turner Brass Works, Sycamore, III. 

Homelite—Battery charging equipment, 
air compressors, lowers. Homelite 
Corp., Port Chester, N. Y. 

Hope—Wire sleeves, insulating tape. 
Hope Webbing Co. Inc, Paw- 
tucket, R. I. 

Hotblast—Gasoline torches. The Turner 
Brass Works, Sycamore, III. 

H. T.—Splicing clamps, solderless wire 
connectors, sleeve cords, wire splic- 
ing sleeves. The High Tension Co., 
Inc., Phillipsburg, N. J. 

Hubbard—Pole line cad Hub- 
bard Co., Pittsburgh, Pa. 

Hughes — Cross-arms. Hughes 
Seward, Neb. 

Hydrogarde—Fire extinguishing equip- 
= Pyrene Mfg. Co., Newark, N. 


i 


Bros., 


Hypowa—Bolt clippers, wire cutters. 
H. K. Porter, Inc., Everett, Mass. 


I 


Ideal—Motor generators. The Ideal 
Electric & Mfg. Co., Mansfield, O. 

Ideal—Electric drills and grinders. The 
Schauer Machine Co., Cincinnati, O. 

Ing-Rich—Advertising and warning 
signs. Ingram Richardson Mfg. Co., 
Beaver Falls, Pa. 

Invincible—Switchboard cleaning sys- 
tems. Invincible Cleaner Mfg. Co., 
Dover, O. 
Invincible—Hand pole hole diggers. 
Iwan Bros., South Bend, Ind. 
Ironite—Insulated drop iron wire. Kel- 
logg Switchboard & Supply Co, 
Chicago, Til. 

Iwan—Earth augers. Iwan Bros., South 
Bend, Ind. 


J 


aydaline—Soldering flux. British Insu- 
3 Boe Cables, Ltd., Prescott, Lan- 
cashire, England. 


Jewell—Hand pole hole oom Iwan 
Bros., South, Bend, Ind. %, 
Jim Brown—Augers, 
fire pots and furnaces, 
wire cutters (hand), tackle 
wire. The Brown Fence & 
Co., Cleveland, O. 
Jomance—Friction and Insulating tape. 
Johns-Manville, New York City. — 
Joyce—Hoists, cable reel and 
jacks. The Joyce-Cridland Co. 
York City. 


Kardex—Visible records and index sys- 
tems. Remington Rand, Inc, Buf- 
falo, N. Y. 

Kellems—Wire and cable grips. Kel- 
— Products, Inc, New York — 

ity. 

Kelly—Linemen’s axes and 
hammers, linemen’s weed 
ting equipment. American Fork 
Hoe Co., Cleveland, O. 


Kellogg—Telephone a in- 


complete" Keliaee maleaaanee ee 


Supply Co., Chicago, II. 
Kester—Soldering flux, bar and self- 
fluxing solder. Kester Solder Co, 

Chicago, Ill. 
Keystone—Expansion bolts. 
io mae Bolt Co., Inc., F tomew 


Keystone—Open galvanized steel wire. 
open Steel & Wire Co., Peete 


esi water fire extinguishisiiths, : 
Walter Kidde & Co., Inc., Bloom- 
field, N. J. 

Kiddefoam—Fire embeteianent WwW. 
— & Co., Inc, B eh? 


Klein icing clamps, 
Sabon fire pots wal 
pliers and wire cutters, sleeve 


Corp., Chicago, Iii. . 
Korduct—Asbestos conduit. Johaw Mane 
ville. New York City. 


ee ri rope and 
on Wire Co, M 
a. 


verite—Compounds. Mitchell - Ram 
Insulation Co., Inc., New York ty. 
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_ Lifetime—Telephone and switchboard 
cords. Independent Cord Co., Fram- 
ingham, Mass. 

——Hand pole hole diggers. 

Iwan Bros., South Bend, Ind. 

_ Limedex— Index systems. Remington 

Rand, Inc., Buffalo, ie 

Littelfuses — Glass fuses. Littelfuse 
Laboratories, Chicago, III. 

Littleford—Melting pots, tool boxes. 
Littleford Bros., Cincinnati, O. 

Little-Six—Dry cell batteries. Burgess 
Battery Co., Freeport, Ill. 

L & N—Resistance coils, condensers, 
electrical measuring instruments, 
resistors. Leeds & Northup Co. 
Philadelphia, Pa. 

Lock able racks. Hubbard & 
Co., Pittsburgh, Pa. 

Longshore—Time switches for lights on 
current. Cleveland Time Clock & 
Service Co., Cleveland, O. 

Span—Western red cedar poles. 
ee, Lumber & Pole Co., Minne- 
apolis, Minn. 

Lorraine—Granular carbon. LeCarbone 
Co., Inc., Boonton, N. J. 

Lux—Carbon dioxide fire extinguishers, 
fire extinguishing systems. Walter 
Kidde & Co., Inc., Bloomfield, N. J. 

Lux-O-Matic—Fire extinguishing sys- 
tems. Walter Kidde & Co., Inc., 
Bloomfield, N. J. 


~ Mack—Motor trucks, tractors, trailers, 
truck bodies. Mack Trucks, Inc., 
New York City. 

Mailoy—Storage battery water purify- 
ing and softening equipment, water 
stills. Malloy Mfg. Co. Madison, 
Wis. 

Mansbridge—Condensers. The Electric 
Specialty Co., Cresco, Ia. 

Marathon—Dry cell batteries. Marathon 
Battery Co., Wausau, Wis. 

Marchant—Calculating machines. Mar- 
chant Calculating Machine Co., 
Oakland, Calif. 

Marlin—Cable Hangers. The National 
Telephone Supply Co., Cleveland, O. 

Mascot—Slide rules. Tavella Sales Co., 
New York City. 

Master — Aircompressors and filters; 
branding equipment; dies; ladles; 
solder pots; torches; paint spray 
fr. Burning Brands Co., Chicago, 


Masterbilt—Switchboards. Kellogg 
eee & Supply Co., Chicago, 
p—Guy anchors. Aiken An- 
chor Co., St. Louis Mo. 
Masterline—Guy anchors. Aiken Anchor 
Co., St. Louis, Mo. 
asterphone— Telephone instruments. 
Kellogg Switchboard & Supply Co., 
Chicago, I 
Masterwrenches— Wrenches. Jas. R. 
Kearney Corp., St. Louis, Mo. 
Matlock—Cable rollers. The Dicke Tool 
Co., Inc., Downers Grove, IIl. 
Matthews— Earth augers, wire rope 
clips, guy wire guards, pay-out and 
take-up reels. W. N. Matthews 
Corp., St. Louis, Mo. 


Mead Morrison—Pole derricks and 
winches. Gar Wood Industries, De- 
troit, Mich. 


Medart—Steel lockers and _ shelving. 

ag Medart Mfg. Co., St. Louis, 
0. 

Megger—Insulation and ground testing 
instruments. Jas. G. Biddle Co., 
Philadelphia, Pa. 

Megohmer—lInsulation test sets. 
man H. Sticht & Co., 
City. 

Mereduc — Creosoted wood conduit. 
Wm. C. Meredith Co., Atlanta, Ga. 

Micarta— Molded bakelite. Westing- 
house Electric & Mfg. Co., East 
Pittsburgh, Pa. 

Micromax-—Instruments for registering 
temperatures of paraffin and solder. 
— & Northup Co., Philadelphia, 

a 

Milbradt—Rolling ladders. The John 
Calander Co., St. Paul, Minn. 

Milonite—Insulated nails. Morley But- 
ton Mfg. Co., Portsmouth, N. H. 

Minerallac—Cable clamps, cables, pot- 
head and pulling compounds, cable 
and conduit hangers. Minerallac 
Electric Co., Chicago, Il. 

Minute Man—Fire extinguishers Py- 
rene Mfg. Co., Newark, N. J. 

Monolithic—Cement conduit, Metropol- 
itan Device Co., Brooklyn, N. Y. 

Monophone—Telephone _instruments. 
panemetic Electric Co., Chicago, 


Her- 
New York 


Monotype—Telephone and switchboard 
cords, telephone instruments, flame- 
proof jumper wire. Automatic Elec- 
tric Co., Chicago, Il. 

Monroe— Adding machines. Monroe 
Calculating Machine Co., Inc. 
Orange, N. J. 

Murray—Cable racks, ladders for truck 
mounting, ground rods, tree trim- 
ming equipment and underground 
equipment. Metropolitan Device 
Corp., Brooklyn, N. Y. 

Muter — Wheatstone bridges, knife 
switches. The Muter Co., Chicago, 


I, 
N 


Natco—Clay conduit. National Fire- 
proofing Corp., Pittsburgh, Pa. 
National—Toggle bolts, porcelain brac- 
kets, cable, cords, porcelain in- 
sulators, pole line hardware, wire. 
National Electric Products Corp., 

Pittsburgh, Pa. 

National—Zinc cable clips; galvanized 
and copperweld aerial cable rings; 
galvanized bridle rings; double tube 
copper, tinned copper and tinned 
steel wire sleeves. The National 
Telephone Supply Co., Cleveland, O. 

Neophone—Telephone instruments. Sie- 
mens Bros. & Co., Ltd., Woolwich, 
London, England. 

Never-Creep—Anchors, anchor rods. A. 
B. Chance Co., Centralia, Mo. 

New Easy—Bolt clippers, wire cutters. 
H. K. Porter, Inc., Everett, Mass. 

New York—Ground clamps. The Na- 
tional Telephone Supply Co., Cleve- 
land, O. 

Nicopress—Copper and tinned steel 
wire sleeves, and sleeve tools. The 


National Telephone Supply <a 
Cleveland, O. 

Noise Killer — Condensers. Fansteel™ 
Metallurgical Corp., North Chi- 7 7 
cago, IIL. b 

Nokorode—Soldering fiux, self-fluxing ~ 
solder. The M. W. Dunton Co,> 
Providence, R. I. 

Non-Breakable — Messenger 
The National Telephone 
Co., Cleveland, O. 

Non-Positional — Telephone 
ply Co., Chicago, Ill. q 

Noris— Carbon granulars, electrodes, | 
globules and diaphragms. Noris 7% 
Carbon Co., Inc.. New York City. § 

North—Paging systems, dials, 
sion relays, resistors, ringing ma- 
chines, signal systems, switch- 7 
boards. The North Electric Mfg. @ 
Co., Galion, O. 

Northern—Electric soldering irons and | 
pots. Northern Electric Co. Chie] 
cago, Ill. 

No-Tangle—Aerial cable rings. 
Chance Co., Centralia, Mo. 

Nutype —Solderless wire connectors, 7 
W. N. Matthews Corp., St, Louis, @ 
Mo. 


hangers. 2 
Supply 3 


transmit- | 


A. B. 


O 


O. K.—Bolt clippers, wire cutters. H. K. 
Porter, Inc., Everett, Mass. 


Oliver—Pole line hardware. Oliver Iron P 


& Steel Corp., Pittsburgh, Pa. 

Oshkosh—Crow, digging and tamping | 
bars; canthooks, concrete mixers, @ 
digging tools, ladders, manhole 7 
guards, hand pole hole diggers, pay- @ 
out and take-up reels, warning © 
signs, pike poles, pole supports. 7 
Leach Co., Oshkosh, Wis. : 

Oxweld — Oxy-acetylene and welding 4 
torches. The Linde Air Products 
Co., New York City. 


Ozark—Anchors. A. B. Chance Co., 


d Cen- ~ 
tralia, Mo. 1 


P 


Page—Guy and messenger strand, open 7 
galvanized steel wire. 
Chain Co., Inc., Bridgeport, Conn % 

Partridge—Northern white and western | 
cedar poles. T. M. Partridge Lum-9 
ber Co., Minneapolis, Minn, : 

Paruba—Mitchell-Rand Insulation Co,@ 
Inc., New York City. % 

Pease—Blue print equipment. 
F. Pease Co., Chicago, Il. 

Peerless—Soldering flux. L. S. Brach® 
Mfg. Corp., Newark, N. J. 4 

Peerless—Electrical measuring instrue% 
ments. The Thompson Co., Philadelog 
delphia, Pa. a 

Peirce—Expansion and toggle bolts; 
hand drills, pins and brackets. Hub- - 
bard & Co., Pittsburgh, Pa. 4 

Perfection—Linemen’s gloves. Mathias- P 
Hart Co., Ampere, N. J. es 

Phillips—Wire (all kinds). Eugene F. 4 
Phillips Electrical Works, Ltd. | 
Brockville, Ont., Can. 

Pyreng! 


Phomaire—Fire extinguishers. 
Mfg. Co., Newark, N. J. 
Phomene—Foam type fire extinguish-) 
ers. Pyrene Mfg. Co., Newark, N. Je 


The C... 
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American. © 
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xers, 
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z 
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wl 
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Cen- 
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© Pratt—Enclosed fuses. 


Whonometer—Time recorders. C. H. 

| Graves Co., Philadelphia, Pa. 

" Plante—Storage batteries. Gould Bat- 
tery Corp., Depew, N. 


© Plastikon—Plastic and liquid rubber 


compounds. The B. F. Goodrich Co., 
Akron, O. 


sles With Character—Northern white 
and western cedar poles. Michigan 
Pole & Tie Co. Grand Rapids, 
Mich. 


= Pole Saver—Signs, advertising and dis- 


play, warning. Delta Mfg. Co., Chi- 
= cago, Ill. 


rite—Rectifiers. S, H. Couch Co., 


fe. §6Inc., North Quincy, Mass. 


. P. Inc.—Porcelain insulators, porce- 
lain knobs and cleats. Porcelain 
= Products Inc., Parkersburg, W. Va. 


Cleverly Elec- 


trical Works, Inc. Philadelphia, 


oe C~P a. 


nax—Pole identification tags, ground 
rods. Premax Dw., Chisholm-Ryder 
Co., Niagara Falls. 
mier—Electric vacuum cleaners for 
switchboards. Electric Vacuum 
Cleaner Co., Cleveland, O. 
Ser-Vor—Wood preservatives. Jas. 
m RR. Kearney Corp., St. Louis, Mo. 
" Prest- O-Lite — Brazing, oxy-acetylene, 
‘ soldering and welding torches. The 
Linde Air Products Co., New York 
City. 
pst-O-Well — Oxy - acetylene 
welding torches. The Linde 
» Products Co., New Yerk City. 
Purox — Oxy-acetylene and welding 
torches. The Linde Air Products 
=, Co., New York City. 
ryrene—Vaporizing liquid fire extin- 
Pyrene Mfg. Co., Newark, 


and 
Air 


> guisher. 
=. N. 7 


P yrex—Glass insulators. Corning Glass 
Works, Corning, N. Y. 


R 


lite—S. P. F. Wood-Preserving Co, 
inc. Cambridge, Mass. 
nchors—Concrete anchors. The 
| Rawiplug Co., Inc., New York City. 
Rawldrills—Masonry drills and concrete 
anchors. The Rawlplug Co., Inc., 
New York City. 
Idrives—Concrete anchors. The 
Rawlplug Co., Inc., New York City. 
plugs—Concrete anchors. The 
Rawlplug Co., Inc., New York City. 
Ray-O-Vac—Dry cell batteries, flash- 
lights. Ray-O-Vac Co., Madison, 
is. 
' Production Corp., Newton, Mass. 
eon—Radio equipment. Raytheon 
— Pay-out and take-up reels. 
Ready Mfg. Co., Toledo, O. 
ti Charger—RBattery charging equi 
» ment. Raytheon Mig. Co. et 
ti Filter—Battery Eliminators. Ray- 
| theon Mfg. Co. 
ectox — Battery charging equipment. 
~ Westinghouse Electric Mfg. Co. 
East Pittsburgh, Pa. 


ge—Cable boxes. National Elec- 


| = tric Products Corp., Pittsburgh, Pa. 


Devil—Auger bits. 


an Crescent Tool 
ie Co., Jamestown, N. Y. 


Remington Rand—adding machines, of- 
fice furniture and supplies type- 
writers. Remington Rand Inc., Buf- 
falo, N. Y. 

Resinkor—Self-fluxing 
Insulated Cables, 
Lancashire, England. 

Richaudio—Fire extinguishers. Walter 
Kidde & Co., Inc., Bloomfield, N. 
 S 

Rochlitz—Stills (battery water). Weber 
Bros. Metal Works, Chicago, Ill. 

Ruberoid — Insulating compositions 
paints and insulating tape. The 
Ruberoid Co., New York City. 


S 


Safe-File — Filing cabinets. Remington 
Rand Inc., Buffalo, N 

Safety—Platforms, balconies, pole seats. 
Hubbard Co., Pittsburgh, Pa. 

Samson — Stubbing clamps. Samson 
Mfg. Co., Centerville, Ia. 


Schoenmehl—Primary batteries. The 
Waterbury Battery Co. Waterbury, 
Conn. 

Schramm—Air compressors and weld- 
ers. Schramm, Inc., West Chester, 
Pa. 

Scrulix—Guy anchors. W. N. Matthews 
Corp., St. Louis, Mo. 

Sealtite Static-Proof—Pole line hard- 
ware. Lewis Bolt & Nut Co. Min- 
neapolis, Minn. 

Seelye—Pole height estimators. Jas. R. 
Kearney Corp., St. Louis, Mo. 

Select-O-Phone — Intercommunicatory 
telephones. Screw Machine Pro- 
ducts Corp., The, Providence, R. I. 


Selfvulc—Rubber compounds. Self- -Vul- 
canizing Rubber Co., Inc., Chicago, 
Til. 

Semper Idem—Resistors. Noris Carbon 
Co., Inc., New York City. 


Senco—Lightning arresters, test sets, 
protective equipment. Sundt Engi- 
neering Co., Chicago, Ill. 

S. & H.—Galvanometers and wheat- 
stone bridges. Herman H. Sticht & 
Co., New York City. 

Shallcross — Electrical measuring in- 
struments. Shallcross Mfg. Co. 
Collingdale, Penn. 

Sherarduc*—Steel conduit, steel tubing 
for conduit. National Electric Pro- 
ducts Corp., Pittsburgh, Pa. 

Shield Brand—Solder flux. Mitchell- 

Rand Insulation Co., Inc., New York 
City. 

Sherman—Battery and fuse clips and 
solderless wire connectors. H. B. 
Sherman Mfg. Co., Battle Creek. 
Mich. 

Sigalet-i—Western red 
Sigalet & Co., 
Canada. 


Signaphone—Burglar and fire alarm 
systems signal systems. Signaphone 
Corp. of America, New York City. 


Silverproof—poles and creosoted posts. 
Potosi Tie & Lumber Co., Dallas, 
Tex. 


Silvertown—Automobile and truck tires. 
The B. F. Goodrich Co., Akron, O. 


Simplex—Cable reel and pole pulling 
jacks. Templeton, Kenley & Co. 
Ltd., Chicago, IIl. 


British 
Prescot, 


solder. 
Ltd., 


cedar poles. 
Ltd., Lumby, B. C., 


Sitwell—Operators’ chairs. Remington 
Rand, Inc., Buffalo, N. Y. 


Skeleton—Telephone spoons and shovels. 
American Fork and Hoe Co., Cleve- 
land, O. 

Solderall — Self-fluxing solder. L. S. 

Brach Mfg. Corp., Newark, N. J. 

Speed Wagon—Trucks. Reo Motor Co, 
Lansing, Mich. 

Speer—Lightning arresters brushes for 
magnetos and generators. Speer 
Carbon Co., St. Mary’s Pa. 

S.P.F. — Carbolineum wood preserva- 
tives. S. P. F. Wood-Preserving 
Co., Inc., Cambridge, Mass. 

Squirrel Linemen’s climbers. The 
Dicke Tool Co. Inc. Downers 
Grove, Ill. . 

Standard—Earth augers. The Specialty 
Device Co., Cincinnati, O. 

Star-Hamrtwist—Hand drills. Star Ex- 
pansion Bolt Co., New Y City. 

Stazrite—Guy wire guards. Utilities 
Service Co., Inc., Allentown, Pa. 

Steeltubes—Steel conduit and steel tub- 
ing. Steel & Tubes, Inc., Cleveland, 


Steelwing—Screw anchors. Hubbard & $ 
Co., Pittsburgh, Pa. ee 
Ww. . / : a 


Stephens—Linemen’s climbers. 
Buckingham, Binghamton, N. Y. 


Storm King—Dry cell batteries. Gea- 


rine Dry Batteries, Inc., 
StrucSteel — Storage battery racic a 

Gould Storage Battery Corp. ON, 

pew, N. Y. 
Sturdee—Crow, Digging and 

bars; canthooks; digging tools 

pike poles. Joslyn Mfg. & 

Co., Chicago, Til. 
Sturgis — Operators’ chafrs. 

Posture Chair Co., Sturgis, “Tae 
Sub-Cycle—Ringing machines. Lorain 

Products Corp., Lorain, O. 
Super—Insulated drop “ee wire. Kel- 


loge Switchboard & Supply Co. 
Chicago, Il. 


Supershyne — Plug polish 
Ideal Products Co, Grand oe 
ic 


S-V—Dry cell batteries. Marathon Bat- 
tery Co., Wausau, Wis. 


Synchroverter—Converters and ringing ae 


machines. Electric Specia 

Co., Cedar Rapids, Ia. 
Synthane—Laminated bakelite insulat- 

ing onan ob. ee 
panels, guy s. Synthane Corp. 
Oaks, Pa. +3 


T 
Tablephone—Magneto telephones. see 


tle Equipment Co., Lawrence, 
Tasco—Slide rules. Travella Sales Con 


New York City. 
Tattelites—Miniature 
ec = lamps. 5 Littlefuse 
Techni-Tape — White wrest tape. 
Van Cleef Bros., —— pt ESE 
Telecell—Primary batteries. The 
bury Betiery. Co., Waterbury, ion 


Telechronometer — 
meters. Garrison bg + ome Seattle, 


Wash. 


Telefault—Cable testers. W. N. Matt 
hews Corp., St. Louis Mo. 
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Short Course in 


Telephone Transmission 


(Continued from page 33) 


Line 








Input Jutput 
1 watt 0.794 watts 
o 

Loss - 1 db 


l watt input 





——S +———~_ 

Input ° Output 

1 watt Amplifier 1.259 watts 
a 











Gain - 1 db 
l watt input 


Line 








Input Output 
10 watts 7.94 watts 
a 

Loss = 1 db 


10 watts input 





o——— —. 
Input Output 
10 watts| Amplifier 12.59 watts 
poe 











Gain - 1 dab 
10 watts input 


Figure 3—Relationship in a circuit where loss is one decibel and with 
input powers of (a) one watt (b) ten watts and for both gains and losses. 


(MSC). The standard cable used was 
of the loose core 19 gauge type. For 
example the attenuation or loss in let us 
say one mile of No. 12 iron wire (metal- 
lic circuit) was referred to as_ being 
equivalent to approximately one-third of 
a mile of standard (19 gauge) cable. 
That is, tests and computations showed 
that it would be as easy to talk through 
one mile of No. 12 gauge iron open wire 
(metallic) as it would to talk through 
only one-third of a mile of No. 19 gauge 
standard cable. 

This method of expressing circuit loss 
or efficiency had many disadvantages and 
when the transmission unit which was 
later renamed the decibel was set up by 
the Bell System it was selected to have 
about the same quantitative significance 
as the old mile of standard cable but 
without any of the disadvantages inher 
ent to the former units. 

Y definition, the decibel was estab- 

lished as the loss or gain between two 
amounts of power differing by a ratio 
of 10 to the 1/10th power (10°") 

If we go through the mathematical 
operation of raising 10 to 1/10th power 
we would find that we would get the 
number 0.794 if we are dealing with 
losses, or 1.259 if we are dealing with 
gains. Bear in mind that the figures 0.794 
or 1.259 are merely ratios and have no 
quantitative significance. Figure 2 shows 
by means of a gear analogy the signi- 
ficance of one decibel expressed as a loss 
or as a gain. 

Practical Example of a One 

Decibel Loss or Gain 

Let us consider how in a practical ex- 
ample a circuit having a one decibel loss 
or a one decibel gain would affect power 
passing through it. Assume that we have 
a telephone line and that we apply one 
watt of voice frequency power to the 
input end of the line and at the output 
end of the line we have a wattmeter to 
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JANUARY, 


measure the output power. The circuii 
is of such length that it imposes a lcss 
of one decibel. We have just learned (by 
definition) that a one decibel loss repre 
sents a power ratio of 0.794. Hence if 
we feed one watt into our circuit and it 
encounters a one decibel loss their will 
be available at the output end of the cir- 
cuit only 1 & 0.794 or 0.794 watts 
Now to illustrate the point that the 
decibel is a unit of ratio and not of 
quantity. Let us suppose our input to 
the circuit which has a loss of one decibel 
is ten watts instead of one watt, what 
power output will we now measure at the 
output end? As before we know that the 
ratio of the input and output must neces 
sarily be 0.794 inasmuch as we have a loss 


of one decibel, therefore if we put in ten 
watts we will have available at the out 
put end only 10 x 0.794 or 7.94 watts. 
This illustration should make clear the 
point that the decibel is a fixed ratio 
which expresses the reduction or ampli 
fication of the input power, as the case 
may be. 
ei ag that instead of encountering 
a loss of one decibel that we are 
working with a circuit containing an 
amplifier and that the amplifier inserts a 
gain of one decibel in the circuit Using 
the same figures as above if we had an 
input power of one watt we would take 


t the circuit 


out ot the output end « 
1 x 1.259 or 1.259 watts, or if our input 
power were raised to 10 watts then our 
output power would be 10 x 1.259 o1 
12.59 watts. These relationships are illus 
trated in figure 3. 


General Equation for Computing 
Losses or Gains in Decibels 
The definition given for the decibel 
merely states the ratio corresponding to 
one decibel, viz: 10°". There is however 
a general equation, which can be used 
to determine the number of decibels co 
responding to any power ratio. This 


equation is: 


Po 
do=: 10 lor— 
Pi 
where: Po power output. Pi power 


input. 

That is, to find the number of decibels 
corresponding to any power ratio (either 
loss or gain), we first find the logarithim 
of the ratio of power output to power 
input and then multiply it by 10. 

To illustrate how this equation is used, 


suppose the power output from a circuit 


Note: 22 ga. cable loss 1.81 per mile 
24 ga. cable loss 2.20 per mile 
#109 Iron wire metallic circuit, los# 0.30 per mile 











iron wire 








Loss - 9 db 


| 3.3 miles #22 ga. cable 10 miles #109 | 4.08 miles #24 ga. cabld 





} Loss - 6 db 
Efficiency 25% 





Loss - 3 db 


Efficiency 12.5% 


8 
Efficiency 50% 


Overall Loss by db method 6+3+9 = 184b 
Overall Loss by 4 method 25x50x12.5=.015 or 1.5% 


Note; 16db equals a power ratio of .015 


Figure 4—Illustration of Advantage of Decibel over percentage method of ex- 
pressing circuit efficiency. 





ampere amperes 





Loss - 1 db 
1 volt or ampere input 





Input Output 
o———_4 
1 volt Amplifier 1.J22 
volt 
Wiens 4 
or amp. or amp. 











Gein - 1 db 
1 volt or ampere input 








Line 
Input Output 
10 volts 8.91 
or volts or 
amperes amperes 
o ng a 
Loss = 1 db 


10 wolts or amperes input 





Input Output 
oo | 
10 volt Amplifier 11,22 
volts 
| | Ratti 
or amp. or amp. 











Gain - 1 db 
10 volts or amperes input 


Figure 5—Relationship in a circuit where loss is one decibel and with 
inputs of (a) one volt or one ampere (b) ten volts or ten amperes 
and for both gains and losses. 
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is 10 watts and the power input 1 watt, 
the ratio of the output to input power is 
10 to 1.0 or 10. The logarithim of 10 
is 1 and 10 x 1 = 10 a. 


written out: No. of db = 10 log 

The practical telephone man who may 
not be thoroughly familiar with logari- 
thims need not be apprehensive regarding 
the difficulty of making decibel computa- 
tions as simple tables are available which 
show the number of decibels correspond- 
ing to any power, 


voltage or current 


ratio. 


Advantage of the Decibel Over 
Other Methods of Expressing 

Losses or Gains 

One well ask “what is the ad- 

vantage of the decibel in expressing the 


may 


transmission efficiency of circuits or ap- 
paratus as compared to other methods?” 
One of its principal advantages is the 
fact that it is logarithmic in character, 
hence, the efficiency of the various com- 
ponent parts of an electrical circuit can 
readily be determined by merely adding 
together all of the separate efficiencies 
as expressed in decibels. Were we to rate 
the efficiency of various circuit compon- 
ents in terms of percentages then instead 
of a simple addition it would be necessary 
to multiply all of our separate percent- 
ages together in order to get the overall 
efficiency. This illustrated by 
figure 4 in which a circuit consisting of 
three separate units having respective 
of 12%%, 25%, and 50% 
are shown connected in tandem. 
+ frases figure shows that by the percen 
tage method we must multiply all of 
the separate efficiencies together to get 


point is 


efficiencies 


the overall efficiency, whereas with the 
decibel method we merely add the separ- 
ate efficiencies as expressed in decibels. In 
connection with Figure 4 we can see by 
reference to a table of decibels vs power 
ratios that a loss of 18 db corresponds 
to a loss ratio of .0158 which proves that 
we get the same answer by the decibel 
method as by the percentage method, but 
in a much easier manner. 
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Figure 7—Dial of Power Lever Meter. 
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Use of the Decibel in Dealing 
with Voltage and Current 

Thus far we have discussed the decibel 

purely from the standpoint of its use in 


10 db 


expressing the ratio of two amounts of 
power. In dealing with telephone, radio 
and public address circuits we find that 
it is usually more convenient to measure 
and work with currents and _ voltages 
rather than power. Inasmuch as power 
varies as the square of the voltage or 
current a different relationship exists 
when we are considering these factors, 
than exists for power. If we wish to 
make our measurements and computa- 
tions in terms of current and voltage we 
have two alternatives, viz: 


(1)—We can convert our current and 
voltage measurements to power by 


the use of the two power equa- 
tions, i.e., 
P—l*Z (for current) 
P= (for voltage) 


or 
(2)—We can apply our input and out- 
put current or voltage values in a 
new equation which differs from the 
basic equation previously given, in 
that we multiply voltage or cur- 
rent ratios by 20 instead of 10. The 


dh = 20 log on 20 log 


new equation is written: 


db = 20 log a3 (for voltage) 
4 in 
. I out ‘ 
db = 20 log —— (for current) 
Lin 


Fig. 5 illustrates the relationship in a 
one decibel loss or gain circuit for one 
volt, and 10 volts, and one ampere, and 
10 amperes input. 


Caution in Using Voltage or 
Current Ratios 

In using the basic equations just given 
for voltage or current ratios it is im- 
perative that the impedance at the input 
and output points under consideration be 
equal otherwise the db computations will 
be greatly in error. For example if we 
measured the voltage at the input and 
output terminals of an amplifier and 
found it to be 2.0 volts and 12.0 volts 
respectively we could not use the voltage 
ratio (12 to 2) in computing the decibel 
gain unless the impedance of the source 
(input) and load (output) were equal. 

This fact can readily be seen by con- 
sidering the simple schematic shown be- 


200 
OO 


1 
A 





Step-up transformer 
Turns ratio 1 to 2 
Impedance ratio 1 to 4 


Y OOOO) 





voltmeter voltmeter 
reads reads 
100 volts 200 volts 


ab =20 log Fog = 6-04 gain (not true) 
Actual gain is zero decibels 


Figure 6—Illlustration showing error due 
to using voltage readings taken across 
unequal impedances. 


low: Referring to Figure 6 it will be 
noted that a step up transformer having 
a turns ratio of 1 to 2 (impedance ratio 
1 to 4) is inserted between a 1000 ohm 
power source and a 4000 ohm load. We 
will assume that the transformer is per- 
fect hence offers no loss to currents 
passing through it. The question is “what 
is the loss in decibels (if any) as shown 
by the voltage measurements that we 
would get across source and load im- 
pedances. The illustration shows that we 
would measure 100 volts across our 1000 
ohm source impedance and 200 volts 
the 4000 ohm load impedance. 
From this it would seem that the trans- 
former was functioning as an amplifier 
for when we apply these voltage read- 
ings to our basic equation we get: 


across 


= 6.04 db gain. 


2 computation shows that we have 
a gain of 6.04 db whereas we know 
that a transformer cannot contribute gain 
to a circuit and that in a practical trans- 
former we will have a small loss. It is 
therefore apparent that our measurements 
in terms of either voltage or current must 
take into account the impedances of the 
circuits across which the measurements 
are made if error is to be avoided. 


Two Methods to Use When Dealing 
with Unequal Impedances 

There are two ways in which we can 

take into account the fact that the source 
and load impedance are not the same in 
our decibel computations, viz: 

(1)—We can convert the input and 
output readings (either voltage or 
current) to power (in watts) and 
use our standard power ratio equa- 
tion. 

(2)—We can use the modified equa- 
tion shown below which takes into 


account both impedance and power 
factor. 


db — 20 log 2° +. 10 log Ais 10 log Ki (for voltages) 
Ei Zo Ko 


db 


20 log 2 + 10 log ot 10 log 
al 


K 


(for currents) where: 


(Please turn to page 100) 
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CABLE 
CORROSION 


‘Some Fundamentals for Protection 


from New Hazards" 


Corrosion of Cable Sheaths buried in the earth is a subject of growing 
interest and importance due to recent changes in earth-grounded structures. 
Electric power distribution ground-networks are replacing centralized-station 
grounds. Increased grounded areas due to “Rural Electrification’ add many 


hazards. 


"Cathodic Protection'’ by forced drainage is being rapidly intro- 


duced by many cable and pipe-line companies and unless minimum values 
are used, stray earth currents may be greatly increased. 


OTWITHSTANDING the fact that 
a vast amount of technical literature 
has been published on “Electrolysis” dur- 
ing the past twenty years, no one familiar 
with local telephone cable plant problems 
can say that a simple and satisfactory 
basis for study and prevention has been 
established. Conditions are generally com- 


plicated by the presence of two or more 


underground utilities in a given area, 
each with separate and distinct struc- 
ture systems and each with it’s own 


changing conditions of operation and 
condi- 
with the 


present and 


maintenance. Furthermore, soil 


tions vary widely together 


chemicals which may be 
each has Corrosion characteristics which 


may be identified. 


Electric Railways Have 
Caused Corrosion. 


From much of this literature, it seems 
to be a general opinion that Electric- 
Railways are the principle cause of Elec- 
that when they 
discontinue service, the trouble will be 
eliminated. Unfortunately this is con- 


tacts. 


trolytic-Corrosion and 


trary to Where such railways 


operate, voltage gradients are relatively 
steep and Positive-or-Danger areas cen 
tralize at or near Power stations or Ne- 
gative-return points, and are more readily 
located and Drainage protection may be 
more easily installed. rail- 
potentials to 


When such 


ways stop service, the 


earth level-off and negative and positive 
areas may alternate and be widely scat- 
tered. 


YOUR 





Alternating Currents May 
Cause Corrosion. 

Contrary to general opinion, Alternat- 
ing-Currents may and undoubtedly have 
caused Corrosion. My opinion has been 
formed from practical observations, and 
from the experience of one large power 
company, it seems probable that 18 volts 
A.C. or more will cause corrosion and 
that a 14 volt limit may be a safe mar- 
gin to maintain. While it may be true 
that stranght A. C. wave currents 
may cause but little action due probably 
to rapid reversals, soil chemicals and 
grounded structures of different metals 
have distinct rectifying effects and may 


sine 


produce pulsating D.C. or even varying 
currents of a continuous polarity with 
resulting Corrosion action. Under these 
conditions, the adoption of A.C. Ground- 
Network addition of 
“Rural-Electrification” Ground networks 
will undoubtedly 


systems or the 


introduce new cor- 


rosion hazards. 
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“Lead Corrosion by Formic Acid” 
(From Plants) 





"Lead Corrosion by Acetic 
Acid" (From Wood) 
Soil Corrosion Becoming More 
Prevailing Cause. 


As high voltage differences between 
points in any given area become elimin- 
ated, due to street railway discontinu- 
ance, or change of radial-power distribu- 
tion to inter-tied ground networks levels, 
Positive-Areas smaller, more 
numerous, and widely scattered. Further- 
more, Stray-current potential differences 
often become so that Chemical- 
Corrosion with it’s accompanying volt- 
ages become predominant. It might be 


become 


low, 
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well at this point to more clearly define 


the “Elec- 
trolysis” “Elec- 


trolysis” as generally used, implies stray 


commonly accepted terms 


and “Soil-Corrosion.” 


currents flowing “into” the cable sheath 
at some locations and “leaving” the 
sheath at other locations. In the first 
condition the cable has been considered 


“negative” or “cathodic” and generally 


the later condition the 


cable has been considered positive’ or 


safe, while in 


“anodic” and therefore subject to cor 


“Soil Corrosion” as generally 


rosion 
used, implies that soil and it’s chemical 
content where it surrounds a_ telephone 

—_ 


the 


sheath, acts directly on and 
the sheath. It 


general opinion that such action is con 


‘able 
rodes appears to be 


small sections which 
affect 


It is my opinion that such a conclusion 


fined to relatively 

do not generally other sections. 

is in error and this article will set forth 

reasons for this opinion and the prac- 

tical factors involved. 

Purpose of Data Presented and 
It’s Applications. 


It is my purpose to present data ob 
tained from fundamental field investiga- 
tions covering many years of tests and 


observations in over one hundred under- 
ground telephone cable plants. As 
sociated with this is laboratory and field 
data obtained for the purpose of analyz- 
ing causes and effects and for establish- 
ing the 
Protection 
problem. My 
are offered, not as a claim of infallability 


most practical and economical 


methods for any specific 


opinions and conclusions 


in studying and correcting any particular 
condition, but rather as a possible help 
in the solution of similar problems in 
areas. 


HERE 


found 


new 


sheath corrosion was 
the 
was 


distinct 


cable 
lead exposed for 
that 
types of pit 


These 


Soil grains in 


and 


examination, it found there 


are separate and 


marks and corrosion lines. de- 
pend on the character of 
contact with the sheath and on the kind 
of chemicals present which may _ in- 
crease or decrease the rate of corrosion. 
Various enlarged microscopic views are 
shown of typical action in different soils 
and with various chemicals present such 
as may be ordinarily found in earth con 
where a 


ditions telephone underground 


cable plant may be installed. These 
photos were the results of laboratory 
tests made some years ago at Purdue 








‘Lead Corros’on in Black Soil with Cinders’ 


University for the purpose of identify 
ine causes of “Self-Corrosion” of cab'e 
sheath It is hoped that the various 
characteristics described may = aid in 


practical analysis of individual cases 


without the need of long expensive tests 


or technical research. The practical tele 


phone plant man must of necessity ob 


tain test information and conclusions 
with the lowest consistent expenditures 
and be able to apply protective means 


promptly and economically so as to 


minimumize service interruption Na 


when som« 


both 


turally the time may come 


expert advice may save time and 


in adopting and maintaining cor 
PROTECTION 


Fundamental Theory of Corrosion 


money 


tinuous 


All Telephone Cable-Sheath Corrosior 
is. the Lead 
Salts by means of Electro-Chemical 

While commonly called “Electro 
it may be divided into two classes: 
CORROSION 
the 


chemicals which act on and destroy the 


decomposition of the Into 
action. 
lysis,” 


CHEMICAL 


earth 


where 


surrounding cable contains 
lead, in which case an electrical voltage 
the 
Basic conditién of all 


is set up between earth and the 
This 
Corrosion-by-Electrolysis. 


a voltage difference which would exist 
depends on the kinds of metals and 


lead. is the 


elements found and the chemical content 
of the While Table No. 1 
typical examples of potentials obtained 
tests, it 


soil. shows 


in certain must be remembered 
that these may vary widely with different 
For Lead Cable 


sheath and Iron-pipe are the most com 


make-ups example, 
mon buried structures but, Lead is Posi 


tive-to-iron on actual contact, Lead is 
Negative-to-Iron in weak sulphuric acid 
Positive-to Iron 


this 


and-water, and Lead is 


in seawater or common salt. From 
one will readily realize the care which 
must be taken in determining the causes 


of lead corrosion and in applying the 


(i LL TET TRENT NeNS 
Table No. |. Appoximate volts and polarity between lead 
and some other elements. 


Potassium 1.89 
Sodium 1.79 
Zinc wp 
Iron — 43 
Hydrogen 35 
TO LEAD 0.00 


Copper 32 
Carbon 1.03 
Oxygen +-1.12 
Nitric Acid + 1.38 
Black oxide manganese + 1.4] 
Lead Peroxide +-1.64 
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FIG. 6. 


Typical Earth Potential Curves 
with Grounded Pipe & Cable Networks 
and NO POWER SYSTEM, 





most effective preventative measures, as 
Both 


conditions. 


\cids and- 
Actual 


LLead-is-Soluble — in 
\lkalis 
chemical corrosion of Lead is 
the photograph with NO STRAY CUR 
RENTS 


readings 


under certain 


shown in 
present. If however voltage 
had 


have indicated the potential values which 


been made they would 


might be expected under these conditions. 


Fig. 6 shows some actual voltage con 
ditions found in a small city with a 
Buried Telephone-Cable system and = an 


underground water pipe system, but with 


NO-ELECTRIC-POWER 


generation 


within thirty miles. Actual voltage read- 
ings made at points E-F-G H-I showed 
varying potential values up to 2.5 volts 


will note however 


You 


single reading is 


cable-to-earth. 
that only a shown at 


each location which indicates a_ steady 


voltage which is characteristic of Chemi- 
had 


pos- 


Stray-Currents 
you find 
Maximum-Average- Mini- 


cal corrosion If 


been present would three 


sible values, 
mum, which would have required a cer- 
tain cycle of time to obtain these values 
depending on the Electrical characteristics. 
In this particular city Corrosion of-Tele 
vhone-Cable-Sheath 


chemicals and minerals, the most critical 


was due to earth 
being Ash piles with carbon and Alkali 


and Manure piles with organic decay 
and high decomposition salts. 

STRAY CURRENT CORROSION 
on the other hand is that primarily pro- 
duced by the leakage from a generated 
causes 


the 


power-distribution system. This 


electric currents to flow through 
earth onto the underground cable sys- 
tem at some points and to flow off from 
the cable to earth at other points at 
the cable sheath 


which latter locations 


normally Corrodes. 


Some Typical Corrision Cases 
Found In Common Practice. 
Probably some of the most common 
surrounding buried Telephone- 


soils 


Cable are sand and clay and the photo- 


(Please turn to page 94) 
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h C it 
BELL TELEPHONE LABORATORIES 
"Ral SE association of speech channels pletely as practicable. Large open bat 
with power and signaling circuits of tery-loops are also avoided, as well as 
the telephone plant complicates the prob close coupling between noisy and filtered 
lem of keeping telephone circuits quiet leads. Filters which consist a larm 
Inductive disturbances are caused by choke coil, like those shown Figure 
se other circuits and have to be sup — 
these ot iol ts and oer na 1, and condensers of large capacity help 
pressed. This is accomplished by various Ahees 
" sine lig . to keep generator noise Irom appearing 
means which depend on the origin ot ; 
in appreciable amount on the _ battery 
the disturbances and the characteristics ; : 
Re . fuse panels. Small choke coils are also mn 
of the circuits. They include the in ; 
stallation of central-office power leads so used to attenuate further the noise poten Fig. I—Heavy choke coils are required in 
a : . tal« a11¢e : - _ ¢ net ° b a 
as to minimize stray magnetic fields; the tials caused by the battery supply an the filters used in — office a = 
Mae : ay ‘ ; — << : : ‘ cuits to prevent noise from reaching tele- 
addition of noise-suppression filters; prevent them trom appearing on the fila ” P er 9 
; ; phone circuits. 
shielding; balancing; suitable grounding ments and plates of associated repeaters 
of circuits; and the separation of quiet A filter is added to the supply leads 
voice transmission leads from _ noisy which connect the battery to the regu 
. : principle ot restricting noise at the source 
signal leads. lator-network relays to suppress battery 
. ; by means of wiring details and choke 
Frequent sources of noise in large noise on these leads, because they are 
, coils or filters. There are two other prin 
telephone repeater stations are the close to transmission leads. Grounding ; 
: ; ciples commonly employed in telephone 
powerful commercial-type generators the input circuit of repeaters to the posi ; 
i ; work which, in a broad sense, may be 
which are used to charge storage bat- tive terminal of the filament battery 
teries. These generators produce, in rather than to the relay-rack ground pre r * 7 
addition to their direct currents, other vents alternating differences of potential ~~ = 
currents whose disturbing effects have between these grounds from appearing on 
ot it an ° : , . . PUT 
to be minimized. To accomplish this the the grid of the first tube. statis 
positive and negative potential leads Telephone and telegraph messages are 
which extend to the battery fuse-panel sometimes transmitted simultaneously ~~ 
located in close proximity to reduce over the same circuit. When this is done Z SITTIPOTITED Ss 
i INSULATION s 
stray magnetic fields. Battery charge and means have to be provided to prevent 5 
> R . ‘ . a 
discharge leads are separated as com the intermittent currents of the telegraph 
signals from in EQUIPMENT 
ae FRAME NOISE A 
terfering wit! - VOL TAGE FILAMENT 
_ bs. = L | the telephone . ‘ GROUND 
= T me Th; Fig. 3—Noise due to voltages between the 
essave. S P : 
—~_ 2 AB " filament and signal grounds can be avoided 
= » may be ac- by insulating the sensitive equipment ele- 
+ T ro = ; - , 
= be ‘4 — complished as ments from the noisy equipment frame. 
Ww | ‘ - 
z = T |2 shown in Figure 
4 , ; a an 
Pa ail i. a [The noise 
a | ul | > ‘ 
= OPEN-WIRE \y level at point x termed “balance-to-ground” and “segrega 
» COMPOSITE SETS ( : _ _ . ” OF 
z ‘ | |S is reduced con- tion The latter includes shielding and 
-<- ~ ee! a - ) 
a < if Ww siderably below grounding Balance-to-ground o1 circuit 
a = = — ° 
© S I }“ that at point y symmetry, with respect to ground, is of 
ce: . 
— 3 | ° by noise and major importance in telephone design 
i — - : 
y =“ L T spark killers Chis method is illustrated by the exten 
| = - On the line at sive use of twisted pair in the telephone 
! } } ° . 
~ , r {| I --) ont z the noise plant to balance out disturbances Irom 
\Z level is reduced neighboring conductors. The frequent 
- _ -T7-- _ _ 7 further by the 
SE IL Y . 
| x| NOISE KILLER TENTI- ' filter action of a ‘ em P ‘ 
; = ILAMENT LEADS 
‘OMETER TELEGRAPH KEY! the com posit é — TWISTED PAIR on 
are 
| NIA ILLER | set where _ the f t 
it ft — | | — 
| ! aa j | telephone = and =a | { 
100 ~ FILAMENT —s 
| TELEGRAPH \ : telegraph CUr- GROUND 
EQUIPMENT \ / J . — 
; =—_— yy + Y ' rents merge 
Tas : 2 | TI NOISE 
—_ — | 34 T 
| a = The ex amples VOLTAGE EQUIPMENT 
[TELEGRAPH APPARATUS = == _}_ discussed so far FRAMES 
; have ¢ lt Fig. 4—Noise potentials between filament 
Fig. 2—''Noise killers'’ which consist of choke coils and condensers Sl ell and signal grounds are sometimes minimized 
; ° < ge «4 . ene ° 
are used to quiet telegraph circuits. , oo by short-circuiting ties. 
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twist 


transpositions introduced by the 
expose the two conductors of a pair 
equally to disturbing voltages and cur- 
This greatly reduces the net dis- 
since 


rents. 


turbance in the speech channel, 


there is a neutralization of the effect in- 
duced in one conductor of the pair by 
that induced in the other. Furthermore, 
at the terminals, the circuit elements 
which are directly connected to these line 
must be with 


conductors symmetrical 


ground within closely 


if the balance-to-ground 


respect to pre- 


scribed limits 


of the line conductors is not to be im- 
paired by the terminations. 

Where physical separation of-noisy and 
quiet circuits is impracticable, the effect 
of physical separation may be obtained 
by shielding. This noise-preventive tech- 
nique finds its greatest application where 
higher frequency circuits are involved, 
but limited use is made of it in load-level 
and circuits. For ex- 


message program 


taken in cable 


to avoid telegraph and 


ample, care is program 


repeater offices 


ringing induction in transmis- 


sion channels. This has been accomplished 


program 


by using shielded wiring for ringing and 


telegraph circuits when brought into 
equipment mounting racks on which pro- 
gram amplifiers are located. 

For many years it was standard prac- 
tice to connect the metal frames on which 
equipment is mounted to the positive bus 
bar of the miscellaneous battery supply. 
These frames, and the ground bar which 
is mounted on them, constitute a com- 
mon path for the return of direct cur- 
rent from the relays in signaling and 
control apparatus. This current has an ap- 
preciable alternating current component 
which comes from the harmonics of the 
charging generators and from the mak- 
ing and breaking of relays and vibrating 
circuits. Noise 


contacts in inductive 


materially larger 


filament, 


potentials which are 
than the 


ground may appear in this signal ground. 


those on quiet, or 
They depend on the ground resistance 
and the magnitude of the extraneous cur- 
rents. Consequently, noise is quite likely 
equipment in 


to arise in vacuum-tube 

































which different parts are connected to 
both grounds. Figures 3 and 4 illustrate 
two methods of making these potentials 
ineffective. In Figure 3 noise due to volt- 
age between the filament and_ signal 
grounds is avoided by insulating the sen- 
sitive equipment elements from the noisy 
equipment frame. The insulation prevents 
the extraneous the frame 
from appearing on the grid of the tube 
through the stray capacitances between 
the coil windings and case. The weak- 
ness of this design is that, inadvertently, 
the insulation become _ short-cir- 
cuited. In the case illustrated by Figure 
4 noise potentials between filament and 


voltages on 


may 


signal grounds are shorted out deliber- 


ately by means of short-circuiting ties. 
As a result of this equalization of poten- 
tials, current flows over the ties and the 
leads. 


filament-battery supply 


Since the positive and negative filament- 


positive 


battery supply leads are inductivels 


coupled as a result of pairing, the net 


voltage between these leads is approxi- 


mately the resistance drop due to the 
current flow along the positive lead. 
When there are a large number of fila- 


ment-ground to signal-ground ties, the al- 


ternating current over any given tie is 


relatively small. In the telephone plant 


the effect of tying together the various 


filament and signal grounds in vaccum 
tube equipment is quite beneficial. 
Thus far the illustrations have dealt 


with circuits operating at voice frequen- 
cies, but the same principles apply also to 
circuits which operate at higher frequen- 
cies. This may be illustrated by a noise 
problem which arose several years ago 
in the reproduction of sound in auditory 
perspective the Academy of 
Music, Philadelphia, and Constitutional 
Hall, Washington. In this demonstration 
and 


between 


range of volume carrier- 


current- operation required that a very 


the wide 


low circuit noise level be maintained. A 
survey of noise conditions on the circuits 
transmit this special 
the telegraph 
other office noise in the Baltimore-Abing- 


used to program 


showed presence of and 


ton cable section due to parallelism in 





the outside cable between these circuits 
and other circuits. Within the office the 
auditory circuits were run in shielded 
leads and were well protected from noise. 
The trouble 
indicated in Figure 5, by installing choke 
coils in all the other circuits to reduce 
the induction in the low-level part of the 
auditory program circuits from direct- 
current telegraph lines in the Baltimore 
This method of noise 


outside was overcome, as 


repeater station. 
suppression is identical with that used 
today to suppress noise and crosstalk in 
the Type-K carrier-telephone system for 
cables. 

(END) 


Cable Corrosion 


(Continued from page 92) 


graphs shown here give the typical char- 
acteristics of corroded lead-sheath when 
While the illus- 


one 


exposed to such soils. 
trations are enlarged 
who is familiar with this type of cor- 
rosion will doubtless identify the similar- 
ity to samples actually found in practice. 

Still another type is shown in the com- 
mon salt Corrosion illustration. In city 
streets often salt and sand are mixed 
and thrown on the pavement to melt and 
remove ice. Salt is also used to thaw 
out electric street railway switches and 
water 


microscopic, 


in many cases is used around 
hydrants to prevent them from freezing 
The practical efforts of such practices is 
to saturate the surrounding earth with 
salt which not only lowers the resistance 
to a large extent but it also may extend 
down to the telephone cable run and act 


as an energetic corrosion producing agent. 


Practical Demonstration of Tele- 
phone Cable Corrosion 
Actions. 


Three general types of telephone cable 
sheath corrosion may be demonstrated 
by three types of batteries, the Dry- 
Primary battery, the wet Gravity battery, 
and the Lead-Storage battery, all of which 
are familiar to a telephone man. 

CASE 1. The 


with it’s zinc, carbon and sal- 


Dry-Battery 



































-—-—-—-—-——— 
; LONGITUDINAL , ec ee a 
CIRCUIT CHOKE COIL | ammoniac, w ith an interveen 
= TELEGRAPH | TO ing mixture of inert material 
WASHINGTON PHILADELPHIA and manganese is a modifica- 
es | NOISE REDUCED tion of the old wet sal-ammon- 
CABLE PAIRS | | By CHOKE COILS iac battery, and is typical of 
ft . ' A om" A caeiinees — > spam ae ele ‘ ae ; a 
— + +-+ - . . : . [.. Soil-Corrosion. The zine which 
\ 1 | ] . 
ee NORE | | pecteand NOISE -orrodes might represent the lead 
DIRECTION OF | | DIRECTION OF te th b iat ; 
sitting ; — -- <— ; > > Cz y . 
ay SM al ISEALED | SEALED 7 t —{-—— TRANSMISSION ge eee re it be nee 
--*-----  aetomecieston = S sR CHAMBER; Oo = retake neta -- in ashes, charred wood, and in 
3 PROGRAM PAIRS RINGING AND OTHER | 3 PROGRAM PAIRS many soils in various forms, 
FORMS OF SIGNALLING i; , 
f l while the sal-ammoniac might 
‘pee be that produced f 
‘ t | ye that produced trom manure, 
SHIELDED LEADS SHIELDED LEADS | uric, or similar animal refuse. 
PROGRAM aie ; 
LL EQUIPMENT } While a single location would 


Fig. 5—Carrier circuits which run parallel to other circuits in outside cable are protected 


against noise by installing choke coils in all non-carrier circuits. 


94 YOUR 


JANUARY, 


be Chemical-action, several oc- 
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"Lead Corrosion in Sand” 


cable run might act as a series of bat- 
teries with the cable sheath as a connect- 
ing conductor and in such a case currents 
might flow from point to point along the 
telephone cable 

CASE 2. 
it’s zinc and copper and it’s two different 


The Gravity-Battery with 
chemical solutions separated by their dif- 
ferent gravities is typical of one of the 
Corrosion-Causes 


recent conceptions of 


sometimes called a Concentration or 
Solution Cell. In a 


lead cable sheath and iron hangers gen- 


manhole we have 


erally zinc coated, at remote points in 
have similar condi- 


iron 


the duct run we may 
with the lead 
bands such as are sometimes used to hold 


tions and possibly 


duct sections in line, and at cable ter- 
minals we may again have the lead 
sheath and coated iron hardware such 


Any of these have the 
Concentration- 


as cable hangers. 
necessary elements of a 
Cell 
gravity battery, and furthermore an in- 
ter-tie 


duce current flows as 


and a combination might act as a 


through cable sheath might pro 


in Case 1. 


CASE 3. The Lead-Storage battery 
is typical of stray current corrosion. 
When charging electric current is ap- 


plied to two lead electrodes in a solution 
of dilute sulphuric acid, the lead-positive 


to solution corrodes and turns to lead 


oxide while the negative remains as 


metallic lead Here we may have a 
typical case of one kind of corrosion pro 
tection. If a discharged storage battery 
is allowed to stand a long time we know 
that a white may 

know that the dead 


that sometimes the potential may reverse, 


sulphate form, we 


1 
dls 


battery is and 
and further that it is sometimes impossible 
to recharge a sulphated plate if left too 


long 


“Cathodic Protection.” Corrosion 
Protection by Negative Booster. 
Cable-to-Earth 
may be neutralized by applying a source 


Positive p ‘tentials of 


of low voltage reverse Direct-Current to 
the positive locations and lowering them 
until they REVERSE with a SMALL- 
NEGATIVE The 


usual low 


margin of safety. 


procedure is to establish a 


VOIR 
IU 


+ al 
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“Lead Corrosion in Clay.” 


resistance earthed ground either by means 
of a group of driven rods or pipes or 
with a plate, the 
quirements being that the ground must 


buried necessary re- 
withstand a continuous discharge of low 
positive currents with a minimum resis 
tance loss and minimum corrosion losses 
to insure relatively long life. The positive 
side of the D.C 
this 
to the telephone cable sheath. The cur 


current supply is con 


nected to ground and the negative 
rent output is then regulated to a minimum 
Negative 


applying this Pro 


which will insure low values 


of cable-to-earth. In 


tection to a Telephone cable system, 


several factors have to be considered 


which are not found in other underground 


systems. One of these is possible effects 


on common-battery telephone circuits 


Another is the prevention of noise or in- 


ductive interference in the ground cir 


cuits. A third is the possible effects on 


other parts of a telephone grounded sys- 


tem, such as exchange and protection 


grounds, cable grounds and_ anchors, 


messenger and hangers, and manhole 


hangers, or similar related functions 


The 


pe wer 


suitable 
local 


plant conditions. In a few cases exchange 


means for obtaining a 


supply depends largely on 


battery has been tried but as it is fre 


quently necessary to use cable pairs to 


carry the current to the proper location 


and as such an arrangement may add 
maintenance problems, the annual charges 
costs seldom in my 


and installation 


opinion can be proved in. In certain 
specific cases small motor-generator sets 
have been used, but as these are generally 
special and high priced and incur a con 
siderable maintenance charge, they seldom 
can be proved in especially with the small 
required which tend to 


these 


wattages usually 


give low efticencies under condi- 
tions. 

The where A.( 
supply is available, are the small A.( 
D.C. 


nearly always obtainable within the limits 


most efficient means 


Rectifier units, as A.( 


power 1S 


of a telephone cable plant. In selecting 


such equipment however all of the prob- 


lems above mentioned must be consid 


€ red 


ee) 
L 
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"Moist Sodium Chloride 


(com- 
mon salt) in contact with 
Lead-Antimony." 


In selecting such a unit, all items of 
associated telephone maintenance should 
The 


that it will meet any of the wide 


be considered unit should be so 


tlexible 
range of output requirements which may 
be encountered under the varying condi 
such that 


tions. The operation should be 


the usual hazards such as lightwing or 


short 
put the 


will not 
The 


characteristics 


time power disturbances 


equipment out of service 
transformer and _ rectifier 
should be 


disturbances 


prevent any A.( 
into the 


such as to 
being discharged 
telephone ground circuits. The size and 


mounting and connection facilities 
should be conveniently adaptable to pres 


With 


these factors provided for, it is probable 


ent telephone plant construction 


in my opinion that a great many tele 
phone cable corrosion problems, Can be 
prevented or at least reduced to a mini 
mum of expense based on the relative 


cost of protective measures 


Conclusion 
This article has endeavored to explain 
with simple examples, the Fundamentals 
which are present in all underground tel 


cable 


the chemical 


phone Corrosion as indicated by 


changes and accompanying 


electrical phenomena. Further articles 


will show the effects of power created 


Strays Currents and give examples of 
proven means for protection and _ the 
possible adaptabifit of some of these to 
the present newly created changes. The 


Editor will undoubtedly be glad to sug 


gest sources of available equipment and 
service or data for application to specifi 
appreciate comments and 
readers We that 


the primary objective of helpful coopera 


and will 


cases, 


inquiries from trust 


tion will thus be attained. 
Writer's Note: Acknowledgment with 
thanks is extended to Purdue University 


for courtesy of use of microscopic photos 
shown. 
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A Ready-To-Run Sales Contest, by Zenn Kaufman, 
Author of "How to Run Better Sales Contests" 


44 EXT TO sex,” says Dale 


Carnegie, “man’s greatest 

desire is to be important.” 

The millionaire contest 
gives every man the thrill of holding 
“big money” and gives him a million- 
dollar goal to shoot at. Here’s how it 
works. You give each employee a quota 
of “expected sales.” The salesman gets 
$10,000 for each one per cent of that 
quota that he sells. Of course there are 
other wavs to score this contest. You 
can pay off on each new customer, or 
ew extension 
PRIZES—Since this contest is built 
round a “big money” idea, it lends 
itself particularly to the use of cash 
as a. prize You put up a prize for 
(a) the high man; or (b) first man to 
ret his million; or (c) every millionaire. 
Or you might offer a sliding scale of 
prizes, such as paying off all millionaires 
on the basis of a dollar a thousand for 
everything over the million. Offer a 
choice of merchandise prizes, grouped 
it $900,000, $950,000, $1,000,000, etc. Put 
minor items in the first two groups 
vith real values in the third group. One 
company had a “Millionaire’s Cruise’ 
for all men making quota 
You start this contest with a teaser 


mailing. Send each man one phoney 


12 








Do Salesmen Like Sales Contests? 


Do salesmen like sales contests? Some time ago SALES MANAGE- 
MENT published a consensus of the 900 salesmen engaged in some 
35 different types of work. This nation-wide survey revealed that 


90°/, of the men "liked sales contests,’ "want more of them, 
believe that they are fair and 


harder in them than out of them, 


work 


“believe that not only they but their fellow salesmen work harder in 
contests.’ How about the losers — what do they think? A separate 
tabulation was made of reports filed by salesmen who had never won 
anything in a contest. Surprisingly, these replies were only a few per 
cent less enthusiastic than the replies filed by men who had actually 
won prizes. Adequate compensation and the need for making a living 
are not enough incentive. Competition starts where the pay envelope 
ends. Give your employees the added incentive of competition. Try 


the contest that Zenn Kaufman outlines. 











This simple wall chart shows day-to-day standings 


$1,000,000 

900,000 

800,000 

700,000 

$ 600,000 

$ $ 500,000 

$ $ $ $ 400,000 

$ $ $ $ $ $ 300,000 
$ $ $ $ $ $ 200,000 
$ $ $ $ $ $ 100,000 


Smith Brown Jones Robinson Mills Black 
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HUBBARD ann COMPANY 
Manufacturers of Telephone Hardware 


SINCE 1900 
PITTSBURGH ... OAKLAND, CAL. ... CHICAGO 


JANUARY, TELEPHONE 


$1,000 bill in the blank envelope. You 
might inclose a card reading “The first 
million is the hardest.” One inexpensive 
way to add interest is to mail out the 
teaser bill in a cheap wallet. You can 
buy them at Woolworth’s. Write to 
us if you can’t buy fake money locally. 
UT a lot of “millionaire atmosphere” 
P into the contest. Call the boys 
“Get-Rich-Quick” when they click 
and put them on the bread line when 
they slow down. Talk about the Income 
Tax Department getting after the mil- 
lionaires. Kid the winners and say that 
you “knew them when.” Let the top 
man write a little booklet called “How 
to Make A Million,” and put some 
definite sales ideas into it. Remember, 
the first million is the hardest! Picture 
the winner in a shower of money, and 
show the losers saying “Can you lend 
me a buck till pay day?” Paste the 
paper money on the walls—on the ceiling 
every where. 


(END) 





Charles C. Mahan, Vice-President and 
General Sales Manager of the National 
Telephone Supply Co., died of a heart 
attack at his home in Gates Mills on 
Friday, December 9th. 

\ssociated with the supply company 
15 years, Mr. Mahan formerly was Cleve 
land manager of the American Brass C 
He was 54 


Mr. Mahan was a past director of the 


Cleveland Rotary Club and a member ot 
the Acacia Country Club, Cleveland 
Athletic Club, Chamber of Commerce, 
Mid-Day Club, Aviation Society, Ornan 
Masonic Lodge and Lake Erie Consistory. 

Surviving are his widow, Mrs. Elsie 
Mahan; a daughter, Betty; and four 
sisters, Miss Gertrude Mahan and Mrs 
Blanche Bardsley of Clinton, Mass., and 
Mrs. Ida Gilmore and Mrs. Myrtle Butle: 
of Worcester, Mass Burial was at 
Clinton, Mass., on Monday, Dec. 12th, 
1938 
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HABIRSHAW WIRE 
Sold Exclusively by Stromberg-Carlson. 
Habirshaw Eeco Brand Pelephone Wire is 
supplied in many sizes of the following 
types: Bronze Drop Wire, Bridle W ire, Pot- 
head Wire. Interior Wire and Jumper Wire 















**BON-AIR” TELEPHONE BOOTH 

























VENTILATOR EVERSTICK EXPANDING ANCHORS 
Sold exclusively by Stromberg-Carlson. Keeps STURGIS POSTURE CHAIRS An ideal guy anchor for alt-round use 
fresh air constantly in motion in the telephone Sold exclusively by Stromberg-Carlson. built to hold strains 100°% greater than 
booth. Mounted out of sight on the top of booth Vhese metal chairs are designed to insure cor- rated holding power of ordinary soils. 
at the rear. It starts automatically when the rect posture on the part of the operator. Furnished in 2-way, 3-way 
door switch is closed. Fibre fins supply air to | Consequently, she works with less fatigue. A and 4-way types (3-way type 
the interior. Requires only a 25 watt input. choice of several colors, enamel and leather. illustrated). 





* wade o ; part of the Stromberg-Carlson it : 
only after they have’ met the ae 
tests of Stromberg-Carlson engineers. That's: 
why they’re of a high quality that results in 
longer service. Warehouse stocks located)!“ !"rione and Telegraph 
_at strategic points insure $ promps sinter issih ia: teenie aa 


double galvanized has heavy 


Crapo Double Galvanized 







a fer ; : 2 zine coating offering maximum 
‘Make Us > SSS et resistance to corrosion—can be 

: wrapped in its own diameter 
without cracking, flaking or 
peeling —guaranteed to conform 
to all standard specifications 
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Short Course in Telephone Transmission 


(Continued from page 90) 





? zero reference 
3 level=0.006 watts 
9 or 6.0 milliwatts 
Zero reference 
level=1.73 volts 
‘es across 500 ohms 
YY 
Zero reference 
( level=0.00346 amperes 
to} through 500 ohms 
— 


Ammeter 


Figure 8—General Features of Zero 
Reference Level 


K—power factor of the two impedances 
Z impedance in ohms of source or load 
\pplying method number 1 to our ex 
ample we would get: 


p p Ie 100° 10 
In < be 
7 1000 — 
: ) 
P out r I <0 10 watts 
Z 4000 
db 10 log Po 10 log 1G 0 db 
Pi 10 


T HUS by converting our voltage read 

ings to power we can compute the 
orrect value for the transformer loss or 
gain which turns out in our example to 
be sero db inasmuch as we were dealing 
with a perfect transformer which offered 


no loss 


Significance of Positive and 
Negative Decibels 
It will be noted that the decibel equa 
tions can be used for either losses o1 
gains. In the basic equation given the 
power output is placed over the power 
input, hence, when we are dealing with 
a transmission circuit in which there is 
a gain, our answer will have a_ positive 
sign. If however, the power output is 
smaller than the power input then ou 
answer will have a negative sign 
This 


ample : 


s shown by the following ex 


Ex. No. 1—What is the power gain in 
db where our input power is 2.0 
watts and our output power 4.0 
watts ? 

Po 4 


db 10 log 10 log 
Pi ) 


Ex. No. 2—What is the power gain in 
db when our input power is 2.0 
watts and the output power 1.0 
watt? 


db og 
| 10 1 gp; 


100 YOUR 


10 log 
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It will be noted from the ex- 
amples that we will always get the 
same numerical answer in our decibel 


f whether thx 


computations regardless « 
) Pi 

Po or . But by us 
Pi Po : 


ing the uniform procedure of always 


ratio is written 


placing the output power over the input 

powe! - the sign of our answer will 
i 

show whether we are dealing with gains 

or losses. 

Power level meters such as our used 
to show power levels are generally 
calibrated to show plus or negative 
values above some reference level, and 
the positive and negative signs may 
always be taken to refer to either gains 
or losses, or to power level above or 
below some reference value. In this 
latter case positive sign refers to values 
ereater than reference level, and a neg 
ative sign to values below the reference 
level. The use of a reference level in 
transmission work is explained in th 
next paragraph. 

Reference Levels 
We have stated that the decibel does 


not have a fixed quantitative signifi 





© ° 











quantities and while the value of the 
ratio itself is fixed it must be referred 
to two amounts of power before it takes 
on real quantitative significance. For 
example when we say that a telephone 
line offers a loss of 3 db to voice cur 
rents which pass over it, we have not 
fixed the magnitude of the voice power 
which will reach the receiving end of 
the telephone line, but only the ratié 
between the input and output power. 


HERE is however another way in 

which the decibel can be used and 
which does give it quantitative signifi- 
cance. This is by the use of a ser 
reference level to which the power levels 
under consideration can be referred. 

The zero reference level used in trans 
mission work might be compared to the 
surveyors bench mark. The surveyor re- 
fers his various elevation readings to some 
fixed elevation known as a bench mark 
Likewise in transmission work all power 
level readings can be referred to some 
fixed power level known as sero refe) 
ence level. 

The fixed reference level ordinarily 
used is .006 watts (6.0 mili-watts). All 
power levels above this value are known 
as positive or plus levels and those be 
low as negative or minus levels. 

To illustrate how power levels can be 
expressed in terms of the decibel let us 
take for example the output of a tele 
phone repeater. \ssume that the re 
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24 volt 0-30 miles of 24 volt 


C.B. set 


standard 19 ga. 
cable 


C.B. set 


Standard 30 db maximum loss on toll 
20 db maximum loss on local 


Figure 9—Telephone Standard Reference System 














13.6 Miles of #22 ga. 











100 miles of #109 Iron wire =30 db 














441 miles of #104 Copper wire = 30 db | \ 


Figure 10—Limiting lengths of various types of circuits expressed in terms of a 
maximum loss of 30 db. 


3.02 decibels 


cance in the same manner as does othet 
common units such as the volt, ampere, 


pound, ete. 
‘] 


- 3.02 decibels 


he decibel is a ratio between two 


TELEPHONE 


peater has an output of .06 watts (60 
mili-watts). To convert this value to 
decibels we would use our basic equa 


tion, 1. e., 


db 10 tea 10 log ~- 10 dl 
Pi 8) 


—TO BE CONTINUED— 
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To The Telephone Industry: 


DON’T OVERLOOK LOUD SPEAKING 
IN TER-COMMUNICATION 


The application of TWO-WAY LOUD SPEAKER Systems in connection with regular telephone 
communication must be considered. Over $3,000,000 gross business was enjoyed by manufac- 
turers of LOUD SPEAKING TELEPHONES last year—the third year of the industry. LOUD 
SPEAKING TELEPHONES are reliable. The most efficient means of instantaneous communica- 
tion known. This type of telephone is a permanent and fast growing auxiliary to the present 
established telephone apparatus. 








DUO-VOX 
Loud Speaking 
Telephones for 


Construction Work 
Grain Elevators 




















The application of TWO-WAY LOUD 
SPEAKER Systems in connection with 


an out-of-town call the required infor- 





rs 


Radio-Tele-Phono 


Hospitals Loud Speaking 
Offices 

Factories Telephones 
Industrial Plants 

Warehouses . 

Train Dispatching give the telephone 
Estates ' r no or- 
ee industry an opp 
Schools tunity to reestablish 
Mines 

Tunnels contact with old 
Jails 


customers with the 


sale of this addition 


eee business requiring long distance calls 
Boat sie 
a encourages the use of TOLL LINES be- to existing systems. 
Restaurants cause of the increased effectiveness of 
Public Service receiving information from distant points + 
Companies INSTANTANEOUSLY .. . while holding 

















mation can be obtained from any or —= ol 
| all departments by means of Loud pr. PETERS 1? tf 
Speakers without the need of called . 

party moving from his position — that 
is: information can be supplied while the 
called party is 10 to 25 feet away from 
the speaking unit. 


TAKE THIS LETTER, 
MISS WHITE, THEN 
BRING THE JOHNSON 


















2-WAY LOUD SPEAKING 
TELEPHONE SYSTEMS 














ORIGINATED IN 
THE LABORATORIES <i 
For the Business Executive... OF THE —" on meats 


BANK’S MANUFACTURING COMPANY 
5019 North Winthrop Avenue Chicago, Illinois 


Maurice Bank— Licensor Under Basic Patent No. 1,922,415 Extends 
an Invitation to the Telephone Industry to Investigate 
This Advantageous Telephone Auxiliary 
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Q. What span length should or- 
dinarily be used in the construction of 
new rural lines using metallic circuits? 

\ The 
which you are located and the ice load 
likely 


considered 


section of the country in 


ing you are to encounter should 


first be Longer spans can 


be used in a level section of the coun- 


try than is possible in a hilly country 
Spans up to 400 feet are now used and 
recommended for the new high strength 
wire in some sections of the country. 
Spans of 200 ft. are now commonly used 
for rural line construction with me- 
tallic circuits by many companies. How 
ever, when long span construction is 
used special attention should be given 
Good 


to corners and guying. strong 
poles should also be used. 

Q. We are forced to tunnel some 
rather wide concrete streets for clay 
conduit lines. Can you give us any 
ideas as to how this can be best ac- 


complished ? 


A. We would suggest the use of a 
special tunneling scoop with a sectional 
handle which can be built up as the 


tunnel progresses. We have found that 
one man can work in the tunnel at its 
mouth to remove the dirt and a second 


man work inside the tunnel, to good 
advantage. The tunnel should not be 
too small, neither should it be overly 
large. Some sort of light should be 
provided for use inside the tunnel. 
Candles or flashlights can be used 


though we have found that a light bulb 
on an extension cord is generally most 
they can be used. 
When the tunnel is completed we place 


satisfactory where 
a board about one inch thick and a foot 
and of length in the 
the tunnel. We 


next lay the clay conduit on this board 


wide suitable 


trench at one end of 
and plaster all joints. Then we attach a 
rope or winch line from the construc- 
tion truck to one end and pull the length 
of conduit into the tunnel. The pulling 
of the conduit into the tunnel can be 
adjusted so that it can be coupled onto 
the conduit already laid in the trench 
tunnel full 


length of conduit. We have found this 


approaching the with a 
method much easier and also it makes 
a much better job than when an at- 
tempt is made to lay the conduit by 
in the small tunnel. 


sections 

Q. What is the average loop resist- 
ance per mile of the new buried type 
telephone wire? 
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LINE and DESK 


RAY BLAIN, Member A. I. E. E., Editor 


understand that it is ordinat 


A. We 


ily about 53.5 ohms per loop mile at 
a temperature of 68 degrees F. 

Q. What are suspended fixtures as 
referred to in open line construction? 

A. These are usually fixtures used 
for spacing the wires in an extra long 
span as over a river. These fixtures 
are generally supported by one or more 
messenger strands. The deadend poles 
must in all cases be well guyed and 
anchored for this type of construction 

Q. What are the principal uses of 
grade clamps on aerial cable construc- 
tion? 

A. These are generally used at all 
locations to prevent 


necessary cable 


movement of the cable in the rings 
[his may be on a heavy grade, near 
a corner or a crossover or at a terminal 
on the end of a cable run. 

Q. What size sleeve should be used 
to connect a 10-pair cable terminal to 
a cable of the same size? 

\. Ordinarily a 1” 


for this purpose though some are now 


sleeve is used 


using the 34” size. Either may be con- 
sidered satisfactory though the smalle: 
sleeve does make a much neater job. 

Q. We plan to purchase some tele- 
phone booths and would be pleased to 
receive your recommendations as to 
which type would probably prove the 
most desirable? 

A. Various types of telephone booths 
are now on the market and we con 
sider them all entirely satisfactory. A 
particular type may be better suited 
to your particular needs so we suggest 
that you investigate them all and select 
the one you consider the best for yout 
purpose. 

Q. We have a request from a sub 
scriber to install jacks at numerous 
locations in a residence so that a tele- 
phone may be plugged-in at any point 
desired. Please explain how this may 


be best accomplished. 


A. We wouid suggest the installa 
tion of special jacks which may be ob 
tained for this purpose. A plug can 


a desk stand cord 
plugged-in at any 


then be installed on 
and the telephone 
jack for use. Good 
always be used for this purpose if the 


materials must 


system is to be a success. 

Q. When should twisted wire joints 
in a cable splice be soldered? 

A. Ordinarily such joints should al 
when in a quadded 


ways be soldered 
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cable and in all toll cables or others 
where there is a possibility of ever 
connecting a repeater-operated circuit 


through it. When two different gauges 
of conductors are twisted together it is 
generally a good plan to solder as the 
twisted joint may not be so good due 


to the tendency of the smaller wire 


to twist around the larger. Joints in 


19 ga. cables are generally spliced with 
twisted joints without solder when not 
in a toll or quadded cable. Cable of 


No. 16 ga. are generally spliced with 


soldered sleeve joints. 

Q. We are planning on the construc- 
tion of some concrete manholes and 
are at a loss to know whether we should 
build wood forms or buy some of the 
knock-down sectional steel variety. We 
would appreciate your opinion. 

\. In our opinion the number you 


plan to construct should govern yout 


decision. If you plan to build only tw 


or three the wood forms might prove 


more economical. However, if a larger 


number are to be built we would ad 


vise the steel forms. Or if you plan to 


construct a few manholes each year 


then the steel forms in our opinion 


would also prove more economical 


If you purchase the steel form we 


suggest that 
collapsible steel collar. If 


would you also buy th 
you use the 
recommend a_ metal 


wood forms we 


collar made up locally at some sheet 
shop. 

Q. We have a large number of pieces 
of multiple clay conduit with the edges 
chipped back a few inches. Is there 
any method whereby this may be re 
paired at a reasonable cost? 


\. We have made repairs to dam 


metal 


clay conduit at a low cost and 


age d 
which have proved entirely satisfactory 
First clean the broken edges thoroughly 
tin around the 


and wrap a piece of 


and wire it firmly 
duct 


Then mix 


outside of the tile 
Fill the 


fitting piece of wood 


in place. with a close 
a thick 

cover 

Now 
tamp the space between the tin and the 
with good 
square the edge with a trowel. 


paint of cement and water and 


the broken edge of the conduit 
and 
After 


thoroughly drying remove the form and 


wood cement mortar 


use care in laying the repaired conduit 
When conduit repaired carefully in this 


manner is placed in the line it will 


prove equal to new conduit for all 


practical purposes. 
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A, 
THEY HAVE THE 
FEATURES YOU WANT 


V/hen you buy cable rings you want 
rings that ase easy to install, easy to 
handle and that do the job indefinitely 
without slipping or cutting. And that is 
exactly what you get when you specify 
No-Tangle cable rings. 

Compare them with any other—note 
how the leverage action aids installation, 
practically no gripping of the ring is 
necessary. You'll also like the way they 
are packed—no danger of tangling, yet 
the package is easily opened with one 
hand. They are boxed, too, and labeled 
for easy identification. Note also how 
the spiral hook grips the strand—no 
slipping with these rings. Examine the 
smooth, rounded bearing surface which 
prevents cable cutting, and the smooth 
galvanized finish. Specify NO-TANGLE. 


A-B-CHANCE/CO- 
ce 


CENTRALIA 
missouri 
. 









CHANCE 
ANCHORS 


2% 
ii && 
' 36 
> 6 
5 > 


A-B-CHANCE/Co- 
= 


CENTRALIA 
missouri 
~ 


Select the 
Right Anchor 
From This 
Complete Line 
Regardless of the soil 
the 
weight of the load, 
an A. B. 
Chance anchor that 


will protect your pole 


condition or 


there is 


line investment from 
destruction by time 


and the elements. 
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The Evolution of 


The Wire Splice 


(Continued from page 30) 





of com- 


Various types 





eee + + mee 


————— 


pressed sleeve joints. 








another compression joint is 


available which utilizes the familiar 


S 


double of 


to 


This consists 


tubes 


tube sleeve. 


two seamless copper brazed 
gether along their centers to form the 
double sleeve. This method provides fot 
both splicing, and deadening with the 
same type sleeve. A small tool weighing 
approximately two pounds, with handles 
to both and with dies 


similar cutters 


is used for compressing these sleeves. 
This tool is provided with three sizes 
of dies in order to care for the several 
different sizes of wire used in the com 
munication field. This 
first cleaning 


emery cloth and inserting them in each 


type joint is 


made by the wires with 


side of the double sleeve. The wire ends 


are then bent to hold the sleeve in 
place during the splicing operations. 
Three compressions are made on the 


sleeve with the splicing tool, one in the 


center and one about '4” from each 
end. The compression tool forces the 
sleeve into close contact with the line 


wires around their entire circumference 


This excess sleeve material forms in 


the fins at the side of the sleeve. 
Still another type of joint utilizes the 


pressure method of forming a_ sleeve 


connection These sleeves are. short 


lengths of seamless copper tubing hav 


ing their inner surface coated with a 


special sprayed metal called Nichrome 


The original tool used in compressing 


these sleeves consisted of conventional 
bolt cutter handles having the jaws 
equipped with swivel dies in place ot 
the ordinary cutting blades. The dies 
will handle several different sizes of 
wires. The original long handled tool 
used with this method has been re 


placed by a model, approximately 
10” 2 Ibs., 
and with the die milled permanently in 
the 
provided for the initial setting of the 
tool 
sible 


new 


long, weighing only about 


jaws. Adjustment of pressure is 


and to compensate for any 


A “go” 


pos 


wear after extended use. 


1939 TELEPHONE 


gauge is also furnished with the sleeves 
to check the amount of compression on 
the sleeve. 

@ The 


by four groups of sleeves, all sleeves in 


range of wire sizes is cared for 


a single group having equivalent out 
to 
that 


and corresponding 


tool 


diameters 
the the 
group. The splice is made by 


side 


die in designed for 
inserting 


the line wires to the stop in the center 


of the 1%” sleeve, nicking the sleeve 
near the center with a pair of pliers 
just enough to hold the conductor in 
place and pressing it in four places, 
two on each wire. The tool exerts ap- 
proximately 3000 Ibs. pressure over 
the die forcing the nichrome lining 
into the line wire and _ sleeve The 


pressure is limited so that the line wire 
is not overly deformed. A special sleeve 
is provided with this method for dead 
ending. Smaller sizes of sleeves of this 
type are also available for the splicing 
ot drop, bridle and inside house wire 


pee splicing of this wire is, in our 

opinion, where the compression type 
This 
method is not only quicker, but we be 
better 


the 


sleeves really prove their worth 


and_ less 


old 


In the splicing of or 
I 


1 
mucn 
of 


lieve expensive 


than any fashioned joints 


ordinarily used. 


dinary house wire too often the simple, 
so called, “pig tail’ joints are made. 
This joint consists merely of baring 


the ends of the wire and twisting them 


together. This method is generally fair 
ly effective electrically but has very 
little mechanical strength. Often also 
they are not soldered and this may cause 


noise from corrosion after a long period 


of service. Then there is the twisted 
splice which is merely the two. wire 
splice described for line wire, on a 
small scale. This is a good joint if 


properly made and soldered but requires 
a lot of time in the making which causes 
it to be Also it is 


often too quickly made and in a man- 


rather expensive. 
ner to cause trouble. 
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No. 1628-5 B. 
**Chicago”™ Grip. 
Maximum opening 
563. 


Minimum opening 


115. 
Safe Load, 8,000 Ibs. 


Here’s the new “*Chicago”’ 
Grip capable of handling 
messenger or guy strand 
from %% in. diameter up 
to 14 in. diameter. A gen- 
uine all purpose grip that 
can also be used satisfac- 
torily on bareconductors, 
solid or stranded, from 
No. 6 to No. 4/0 seven 
strand copper and A.C.- 
S.R. up to No. 3/0. A grip 
that even satisfactorily 
handles the new three- 
strand ‘*copperweld”’ 
conductor. The bronze- 
lined jaws prevent slip- 
page. This new grip will 
afford a sure hold under 
all conditions, with loads 
up to 8,000 Ibs. 


DISTRIBUTED THROUGH JOBBERS 


Foreign Distributor: International 
Standard Electric Corp., New York 


The four pamphlets listed below will 
be sent without charge to anyone 
interested. Check the ones you want: 


Sefety for the Pole 
Climber. 
Specifications on 
Linemen’s Belts 
and Safety Straps. 
The Safety Factor 
on Linemen’s 
Leather Goods. 


Pocket Tool Guide. 





Sa : 
4 
£, Wes Jf 


Mathias & Sons 


AVENU®S 


73200 BELMONT 


YOUR 
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The compression type sleeve we con- 
sider ideal for the splicing of all inside 
It is easily and quickly 


house wire 


made, is neat and requires no fussy 


soldering The sleeves are small and 
may be neatly covered with small strips 
We have recently used 
cable 


joints 


of friction tape. 


cotton sleeving of the ordinary 


splicing variety to cover these 
in inside house wire. This makes a neat 


is quickly applied and 


covering, which 
from all indications so far 1s entirely 
satisfactory. 

Some time ago we furnished a cer 
tain exchange a tool and twelve dozen 
sleeves for splicing No. 17 drop wire 
We requested that they use the sleeves 
and report as to their desirability. They 
replied that they would test the too! 
but would probably never use all the 


sleeves as they seldom spliced drop 
wire as they had learned it was bette 
and cheaper to replace rather than 
splice a drop in service. In less than two 
weeks we received a second communi 
cation from them requesting a_ large 
supply of the sleeves and praising the 
method to the skies 

The explanation is simple, the splic- 
ing of drop wire by either the twisted 
sleeves or the served splice soldered, 
was a slow, difficult task which did not 
always produce satisfactory results 
Often the replacement of an entire drop 
was quicker and easier than splicing 
the old one. The old drop when removed 
was seldom used to advantage so the 
change generally proved expensive To 
splice a drop with the compression type 
sleeves is so simple a task that linemen 
naturally prefer to do so when necessary 


rather than replace the drop 


T HE splicing of parallel drop wire 
is quite simple when the compression 
type sleeves are available. First remove 


the outer braid for a distance of about 


six inches from both ends of the wires 


to be spliced. Sometimes we don’t even 
remove this braid but merely split it 
between the conductors with a_ sharp 
knife for the specified distance To 
provide for a staggering of splices, cut 
about 3'4” off one conductor of each 
piece ot drop wire Make sure these 


distances are absolutely equal so that 


when the splice is completed the tension 
on each wire of the pair will be equal 
Then remove the insulation from each 
equal to ™% the 
Place 


sleeves on one pair of wires and then 


wire for a distance 


length of the splicing sleeve 


compress eat h sleeve three times toward 
the center. Place ends of the other wire 
into sleeves and make three compres 
sions on each sleeve on the other end 
to complete the joints. Tape in the usual 
manner and the splice is completed 


We have tried 


these 


various methods of 


taping compressed sleeve joints 


in parellel type drop wire and believe 
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Don't confuse the Raytheon 
RECTICHARGER with a battery 
charger. 





It is the new way of furnishing 
DC power used by the largest tele- 
phone companies to make their 
service more reliable and to save 
money. 





It carries the normal DC load 
and the battery is merely an aux- 
iliary to supply peak current de- 
mands when the load exceeds the 
RECTICHARGER rating, or to carry the 
entire load in the event of an AC 


| interruption. 


A RECTICHARGER with a small 
storage battery floating across 
its terminals makes a com- 
plete, automatic AC-DC tele- 
phone power unit. Its DC 
voltage is stabilized to +2% 
at any output even although 
the AC varies from 95-130 
volts. It uses lifetime, dry disc 
copper oxide rectifying units. 
There are no moving parts. 
For full details consult your 
usual source of telephone sup- 
plies or mail the coupon. 


Please send Bulletin DL48-263-3 
on RECTICHARGERS. 


Signed 


RAYTHEON MANUFACTURING CO. 


134 WILLOW STREET, WALTHAM, MASS. 
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BRING YOUR LIBRARY ON TELEPHONE 
BOOKS UP-TO-DATE 


REVISED 


LIST 


@ Book of Wireless Telephony and Telegraphy, @ Elements of Telephone Transmission, 
by A. F. Collins 1.65 by H. H. Harrison 2.00 
@ Exploring Life, by Thomas A. Watson 3.50 @ Telephone Communication, by Wright and Puchstein 5.00 
@ Introduction to the Development and Theory of @ Automatic Telephony, by Smith & Campbell 1.75 
s, by G. D. She 8 50 . ; . 
wawpnenes Aggeretes, by S. 5 eperdeen . @ Inductive Coordination of Electric Power and 
@ Audel’s Handy Book of Practical Electricity 4.00 Communication Circuits, by Laurence J. Corbett 3.00 
@ Audel’s New Electric, 1 Library, 12 volumes each 1.50 @ The Story of Independent Telephony, 
by ‘ry B. MacM 1.00 
@ Hawkins Electrical Guides, 10 volumes, each complete 1.00 y Harry B. MacMeal 
. — @ Handbook of Engi i Fund tals, 
@ Hawkins Electrical Dictionary * 2.00 “Ovid. w. ao ——— 5.00 
@ Drake's Telephone Handbook, by D. P. Moreton 1.50 @ Public Utilities and the People, by Henry Robinson 
pe P : : Cloth bound 1.50 
@ Telephony, Including Automatic Switching, 
by Arthur Bessey Smith 2.50 Paper bound -90 
™ P ting, * Electrical Engineers Handbook (electric communi- 
e ——. ———— and Meter Testing 1.50 cation) by Harold Pender and Knox Mclllwain 5.00 
@ Electric Motors, Direct and Alternating, @ Electrical Communication, by Albert 5.00 
by D. P. Moreton 1.50 @ Telephone Circuit Diagrams, by Heath 2.50 
@ Wiring Diagrams and Descriptions, @ Telephone Transmission—Theory and Practice 
by Hourtsman and Tousley 1.50 R. A. Clark, Jr. 2.50 
@ Telephone Instruments, Their Operation and @ Telephone, Theory and Practice, by Kempster B. Miller 
Management, by W. H. Radcliffe 2.00 Vol. 1 Theory and Elements 5.00 
@ Practical Applied Electricity, by D. P. Moreton 2.00 Vol. 2 Manual Switching and substation 
equipment 5.00 
Si § . by Mills 2.00 . ‘ . ey : 
@ Signals & Speech. by John , Vol. 3 Automatic Switching and Auxiliary 
@ Automatic Telephony, by H. H. Harrison 2.75 Equipment 5.00 


Order Through 
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CABLEMEN’S 


UNBREAKABLE 
THERMOMETER 


A testing instrument embracing utility. 
stability, beauty and accuracy, 


for all purposes 


Calibrated For Fahrenheit or Centigrade 
Due to the scientific value of the DILLON TEM- 



































PEROMETER in determining temperatures, thereby 
increasing cablemen’s efficiency in turning out depend- 
able work, they are being placed in their kits as stand- 
ard equipment, by the larger operating companies. 


Price $6.00 F.O.B Chicago 


Order through your Jobber, or direct to, 





REGISTERS CORRECT 

TEMPERATURES OF— 

* Paraffine 

>| & Impregnation Wax 

* Compounds 

* Wiping Solder 

* Cable Damming 
Waxes. 


DILLON MANUFACTURING COMPANY 


63 East Lake Street 


Chicago, IMlinois 
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each 


them all good. We have taped 
sleeve separately and then taped over 
the entire splice binding both wires to- 
We have also taped over the 
entire both to- 


gether without taping the small sleeves 


gether. 
splice, binding wires 
previously. Then we have merely taped 


around both conductors at the sleeves 
and left the remainder of the splice un- 
taped. So far each of methods 
appear to be entirely satisfactory. It is 
that taping should 


be carefully done and adequate to in- 


these 


believed, however, 
sure good insulation between the con- 
ductors at the splices. 


a The tool 


drop wire and inside house wire sleeves 


used for compressing the 
is extremely light and can be operated 
easily with one hand. This tool is 8” 
long and weighs but 10 oz. A tool may 
be obtained to the No. 17 
and 18 B & §S bronze or copperweld, 
14 & 16 B & S copper, (Either Parallel 
18 & 19 BWG 
ironite drop wire. A combination tool is 
all work 
tool 
die to ac- 
19,20 & 22B & S gauge 


bridle and inside house wire. 


compress 


or twisted pair) and 
will do 
the 


second 


also available which 


as enumerated for above and 


in addition has a 


comodate No 


to not 
that the 
trouble is 


For some reason seem 


fact 


many 
the 


telephone 


} 


be acquainted with 


most expensive 


caused by poor connections between 


wires. No excuse justifies delay in the 
removal of wire splices known to be 
defective from any telephone line. Only 
recently we noticed a rural line spliced 
with a piece of rusty barb wire. From 


all indications these joints had been 
attempting to give service for several 
months. No doubt this particular ex- 


change manager complains that he is 


not making money and, we say, small 
wonder. 
N THIS article an honest attempt has 
been made to describe briefly all of 
the old and modern methods of making 
splices in line wire for communication 
We 
pretend to favor any particular kind. 
We firmly believe that any telephone 
company using any type of these new 


purposes do not in any manner 


rolled or pressed compression sleeves 
will instantly note a big improvement 
of the older 
methods they may have used. With any 


of these methods the completed splice 


over any wire splicing 


is well sealed against the corrosive 

action of moisture and gases. The 

strength of the splice will invariably 
YOUR 


JANUARY, 


Splice in a working rural 
line made with a piece 
of barbed wire and 


hooked joints. 


the wire itself when 


properly made. To sum it all up in a 


be greater than 
few simple words, a near perfect union, 
both } of 


and mecl 
the wires is made possible which will 


electrically lanically 
be lasting and unchanging. What more 
the tele 
phone man desire. 


— END — 


should even most fastidious 


University Offers Special 

Training in Technical Writing 

ina etapin needs of many work- 
- 


rs for a proper mastery of the 
English language if they are to write 
for publication clearly and effectively, 


the Extension Division oi the Univer- 


sity of Wisconsin, at Madison, is offer 
ing a home-study course in Composition 
of Technical available to in- 
dividuals in any state. This course, one 


of 


Papers, 


a large number taught through cor 
respondence instruction, is described as 
a helpful means of acquiring excellencs 
without in 


under guidance, 


in writing 


they Use 
“DIXIE” 


DENSE LONGLEAF 


POLES 


"DIXIE" POLES are of dense longleaf 
yellow pine. This superior structural 
wood is inherently straight, strong and 
resistant to moisture and decay. These 
qualities are enhanced in ‘'DIXIE"' 
Poles by controlled growth and selective 
cutting of our own forests, thorough 
seasoning, and accurate grading. 
Available untreated or pressure-tested 
(Creosoted or ''Wolmanized''). For 
quotations address: 


JACKSON LUMBER CO. 


LOCKHART, ALABAMA 


A CROSSETT 
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terruption to the daily occupation 

The assignments provide practice in 
arising 
in the of 
work, so that the training he receives 


writing expositions on topics 


course of a man’s own line 


becomes immediately applicable to his 


occupational needs. 











BROWN 
PINE POLES 


Pressure 
Creosoted 


Give the utmost in Service — 
Economy and Protection against 
Decay and Termites. 

Fine, Dense Southern Yellow 
Pine Creosote treated to a 
maximum depth. 


May We Quote You 


Brown Wood 
Preserving Co. 


Incorporated 
Louisville, Kentucky 
Treating Plants and Pole Yards At 
Brownville, Ala. and Louisville 























WATZEK 

















INDUSTRY 


GATES 
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"Tapping In" 
on Washington 
(Continued from page 32) 
Their training in disasters has given the 


“hams” the response to discipline and 
orders that is necessary in a defense pro- 
gram. They can be valuable in monitoring 
the ether against transmission of any un 


licensed stations used by spies 


PUTTING RARE GASES 
TO WORK 


THE VINCENT 
a? RARE GAS RELAY 


et ettd §=On rural party lines cuts out inductive 
interference, improves transmission; 
















used with either coded or harmonic 
bells. EASY to install. 


RARE GAS 
ARRESTERS 


Avoid interruptions to service and pro- 
vide full protection. Keep your lines 
clear and reduce maintenance expense. 
Interchangeable with other types. 


TEST-O-LITE 


Handiest electrical tester 
made; quickly locates trouble 
in electric circuits, fuses, cut- 
outs, motors, radios, etc. 1,001 
uses for electricians. Tests any 
voltage 110 to 550; tells A.C. 
from D.C. Fountain-pen size; 
with pocket clip. Lifetime guar- 
antee. 


L. S. BRACH Mfg. Corp. 
NEWARK, N. J. - Estab. 1906 
Oldést Makers of Rare Gas Devices 





wo 


















In regard to broadcasting the leaders 
of that industry have been enabled to 
engage in a greater analysis of their 


place in the defense program and in 
neutrality as a result of the new State 
Department organization on communica- 
tions. This greater exchange of infor 


mation has been stimulated by the in- 


creased interest in international short- 
wave broadcasting in which the govern- 
ment has taken a leading role of direction. 

O illustrate that constructive develop- 

ments and research result from defense 
preparations, the experience in the world 
The Navy in 


1917 took the leadership in operating the 


war in radio stands out. 


radio services which had been previously 


conducted mainly by the foreign owned 


interests. Manufacturing standards were 


established at once for ship radio equip- 
ment; a change in equipping ships so 
they were able to own their sets instead 
of leasing them was effected; the trans- 
stations then operated 


oceanic were 


modernized with the alternator and im 
proved receiving systems and tubes were 
developed at a much greater rate of pro- 


gress than had ever been anticipated. Of 


course, the outstanding achievement was 
the establishment of American owned 
radio communications companies which 


that has 


been adhered to rigidly ever since the 


became a fundamental policy 


Wwar 











CHURCHILL 
TELEPHONE 
BOOTHS 
OFFER EVERY 
MODERN 
IMPROVE- 
MENT 


* Sound Proofing 
* Ventilation 
* Comfort 
* Durability 
* Appearance 
All these are yours at a 


new low price. 


Distributed by 


AMERICAN — BUNNELL—GRAYBAR 
KELLOGG — LEICH — STROMBERG 
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Possibility of FCC Probe 
May Feature Congress Show 


HE Congressional show for the com 

munications industry in its specific pic 
ture is featured by the question whether 
or not the FCC will be 
Capitol Hill at this session. So far Sena- 
tor White of Maine, Republi 
Senate Interstate 


investigated on 


ranking 
can on the Commerce 
Committee, has not introduced again his 
investigation resolution but contemplates 
The 
House leadership has not indicated pub 
a Pre 
House 


such a move in the near future 


licly whether it would oppose 


probe, but privately some potent 


majority spokesmen admit the agency 


deserves a thorough inquiry. 


While radio broadcasting is publicized 
as the main dish on the projected in- 
vestigation menus, it is considered cer- 
tain—if the probe develops that the 
Telephone Investigation will prove a high 
The 


start towards a more lengthy Congres 


point of any Congressional study. 


come out of the 
House Ap 
propriations Committee on the FC¢ 
budget for the 1940 fiscal year. The FC(¢ 


forecasts, 


sional inquiry may 


executive hearings of the 


members, according to the 


were due for some stiff questioning by 


that House group. 


The proposal that the Rural Electri 


fication Administration should compen 


sate telephone companies for damage 
from inductive interference due to power 
lines has been renewed in the House 
Rep. Crawford (R. Mich.) has introduced 
a bill which will come before the House 
Interstate Commerce Committee and may 
that 


Railroad 


reach the stage of hearings after 


through with the 
Another 


which 


body gets 


legislation. development in 


Congress may come later is the 
possibility of a Federal law to curb the 
transmission of horse racing news ovet 
wire systems. This is being prepared by 
the Justice Department and is the out 
growth of the campaign conducted by 
the Pennsylvania Commission prior to the 


last election. 


MISCELLANEOUS—The 


proved the acquisition of the United Tele 


FC( ap 


phone Co., of Kansas by the Southwest 


ern Bell with an order which’ was 


featured by a certificate of public cor 
venience and necessity specifically describ 
ing the 21 acquired toll routes 


MecNinch in his annual 


cited that noteworthy progress had been 


Chairman report 
continued in the field of wire communica 
tions during 1938 and telephone develop 
ments and improvements have borne fruit 
in several types of carrier systems “which 
affect th 


are expected profoundly to 


future of telephony.” 
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These employees were present at the Mid-Western Sales Conference—First Row, reading left to right: C. R. Webb, J. P. White, 
L. V. Stinson, J. H. Atchison, F. L. Hawker, |. J. Klass, Loren M. Berry Sr., W. A. Steuer, R. A. Hughes (Visitor), H. M. Paul (Visi- 


tor), Basil B. Barnett, Loren M. Berry, Jr. 


Second Row: L. E. Dorsey, B. D. Addington, C. L. Nolan, H. C. Hull, H. W. Beauchamp, 


H. F. Scott, H. F. Ferguson, Eugene Howard, M. F. Weil, W. |. Black, E. C. Longstreth, W. J. Henneberry, Geo. E. Becker, J. A. 
Schaab, M. Skaggs, J. Foster, H. F. Welch, E. W. Stapleton. 


L. M. Berry & Company 
Hold Sales Conferences 


M. BERRY & Company in an- 


ticipation of the favorable busi- 
® ness situation in prospect for 
1939, ended the year 1938 by holding 
conferences for their salesmen in both 
Dayton, Ohio, and Rochester, New 
York. The Dayton conference, which 
was for Mid-Western salesmen, was 
held on December 3 to 6, while the 
Rochester meeting, for Eastern sales- 
men, followed a Tew weeks later on De 
cember 27 to 29 
In order that all salesmen in this 
Company's extensive territory, which 


20 states and portions of Can 


the 


covers 


ada, may have advantage of thes« 


conferences, similar meetings will be 


held in other sections of the country 
the future. 

The purpose of these conferences is 
to exchange and develop ideas whicl 


will benefit the salesmen by improving 


their efficiency in selling and in handl 
ing the problems of the Telephone Com 
panies resulting from the sale of ad- 
vertising in the directories. The con 
ferences were also designed to develop 
sales strategy for the yeal 1939 


7 FRO GH talks b the Managers, 
1 1 


demonstration id 


general 


liscussion in whicl men present 


participated, the following points wert 
stressed 
General 


1939 ; 


l Phe 


trend of the 


outlook for 1939 


business situation in 
The Telephone company outlook for the 


comimng Veal 


YOUR 


JANUARY 


2 Public 


of advertising 
good public 

} } il ° 
with subscribers: 


greater attention to publi 


3. Detail 


of handling detail so as 


satisfaction to 
Problems ¢ 


and salesmen; 


to salesmen; 
to salesmen to 
ing: Cuts and 


tion to directory 


xisting 


Relations 


salesmen in 


proble ms 


lrelephone ( 
between 
Purposs 
Py 

urpos¢ O] 
help them in 


Op 
( py 


Responsibility 


Maintaining 


relations in all dealings 


Reasons for. still 


relations 

Better methods 
to give greater 
ompanies : 
home office 
of instructions 
material sent 


their sell 


and their appli 


advertising 


Problems of 


4. Reports from 
and salesmen 
men both in selling 
handling details of 


Manage Ts 
the 


District 
| 
sales 
advertising and i1 


canvass; General 


discussion of these problems and solu 


tions offered 
5. Today’s salesmen 
the 


today’s 


( hange of sales 


technique within past few years; 


Fundamentals’ of advertising 


sales require selling an idea rather than 


space; The need today for aggressive 
selling but by no means, high pressure 
selling 


6. Opportunities for salesmen: Amer- 


icans the world’s” greatest buyers; 
Planning and preparation more thar 
ever an essential part of 1939 sales; 
New untouched markets and how they 
can be worked in the coming year, 

7. Demonstration Sales: Methods of 


selling in both rural and urban terri 


tory, covering different sections of the 
directory, such as classified, alphabet 
ical, cover, and insert space 

L. M. Berry & Company have been 
established for 28 years and have al 


ways insisted on the salesmen handling 


all 


manner that public relations 


contacts with the public in such a 


are main 





These employees of L. M. Berry & Company were present at the recent Eastern 
Division Sales Conference and School—Front row, left to right: W. J. Horton, 
Jr., A. L. Kolb, Carl Schmanke, |. J. Klass, F. L. Hawker, L. E. Getzler, Ralph 


Maner, Earl Pearsall. 


Second Row: R. Garrison, D. Himmelsback, Earl Webster, 


H. M. Riffe, H. G. Brewer, R. Gerstner, H. Fox, J. Metzger, O. A. Nichols. 
Third Row: J. A. Schaab, W. Tarr, C. B. Crane, L. Bennett, J. Bowling. 
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REBUILD NOW 
for the 


FUTURE LOAD 





USE 
BELL 
Long Span 
Western Red or 
Northern White 


CEDAR POLES 













ELL POLES are the choice of an 

unusually large list of particular 

and exacting engineering depart- 
ments, because, through research, 
field test, and experience use, it has 
been found they have all desired 
requisites of the perfect pole. 


STRENGTH 
SHOCK RESISTANCE 


LONG LIFE 
EXPECTANCY 





From our own timber and from 
our own production operations 
we constantly bring to our 
Minnesota Transfer concentrat- 
ing yards and treating plants 
well-assorted stocks of brand 
new poles, and are prepared to 
give 12- or 24-hour shipment 
on rush orders. 


We will be glad to furnish 
prices and we invite inquires 
for any desired pole informa- 
tion. Write for a copy of our 
new "Cedar Pole Data Book" — 
its yours for the acking. 

















Western Red and Northern White 


Bell Lumber & Pole 
Company 


MINNEAPOLIS, MINN. 
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TRANSMISSION 
1EdTS 


made easy 
SHALLCROSS 
Tone Generators 
Decibel Meters 
will 
enable you to 
high 


trans- 


maintain 
quality 
mission on all 


your lines and 





equipment. 


| Write for 
| Bulletin No. 690NG 








Shallcross 
MFG.COMPANY 


Collingdale, Pa. 












NO.69! 
TONE GENERATOR 





Lids «a ruc ft 1» a eA 


curing the largest | ble reve ‘ : 
every territ \ 
\] ES t liquue i cna t t 
S t s ece il ! i ( I 
ale ‘ it resent i i 
t be ¢ juipped w th ta i I 
i ntrasted with pac 1 I 
i i i \ll i ! i 
trained so that they are well post 
regarding all forms of advertising 
order that the may talk intelligently 


with prospects about anything pertain 
ng to their advertising plans 
Encouraged by the success of these 
conterences, this Company intends to 
tuture 


so that all their salesmen will be kept 


conduct similar meetings in the 


informed as to the latest and most ef- 


fective methods in selling telephone 


directory advertising and_ publishing 


telephone directories 


C. W. Kugelman 
Taken by Death 
Charles Wynne 


than 35 years an employee of the Ports- 


Kugelman, for more 


mouth Home Telephone Co. and recently 
its plant superintendent, died unexpectedly 
following a brief illness of pneumonia. 
He would have been 56 on Jan. 18. 

He was the oldest regular employee 
of the telephone company in point of serv- 
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SUTTLE EQUIPMENT CO. 


LAWRENCEVILLE 


ILLINOIS 
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New Territory 
for Art Preble 


Stromberg-Carlson’s Art Preble, for 
merly their Nebraska sales representa 
tive, will now contact telephone com 
panies throughout Nebraska, Colorado 


and Kansas 


Walter A. Olen 
Addresses S.A.E. 


Wisconsin “Modern 
Transportation” is the topic of an address 
delivered by Mr. Walter A. Olen, presi- 
dent and general manager of The Four 
Wheel Drive 
ing of the 


Clintonville, 


Auto Company, at a meet- 
Washington section of the 
Engineers and 


Society of Automotive 


their guests on December 13. 





WALTER A. OLEN 


Mr. Olen’s paper was keenly analyti 
cal of modern transportation facilities, 
and dealt with three kinds of transpor 
tation; that of thought, persons, and com- 
modities. During the discussion of the 


paper, these three kinds of transporta 
tion were thoroughly traced from primi 


tive to modern times. 


Cord Company Moves 

The removal of the Commercial Cord 
& Supply Company from Rochester, 
New York, to Clifton Springs, New 
York, has just been announced. 
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Toggle Bolts 
and 


Lead Anchors 


ENGINEERED 
TO SAVE YOU 


WORRY - TIME | 
LABOR and “MONEY 








These two anchoring devic« are rreatest In 
ease and convenience of use; aa assure the 
utmost in safe anchorags heir cost is low 


Your jobber has them 


<> a -Pr-Pr—a 





S For use in all hollow and hollow-backed 
material. To use, merely push the tog- 
gle wings through the drilled hole. The 

wings snap open to anchoring position the in- 
stant they clear the hole. Works INSTANTLY 

IN ANY POSITION. 


—ad LL E A D 





Pull tests show ther Lie tronger than any 
ther of same Wi i 1 beyond strengt} 
of the material t i ised in bolts used 
Ideal for use in d iterials such as con 
rete stone, bric marble, mosai and glas 






Dept. 1291 
2949 Carroll 


Ave. 


New Strand Data Book 
Availabie 





booklet containing tabular information 
on the physical properties of guy strand, 
some notes on installation practices and 
a convenient graphical method of de 
termining the required strength of guys. 
Copies may be had on written request 
to the Copperweld Steel Company, 
Glassport, Pennsylvania. When you 
write, please ask for Publication E. D. 
1686. 


Change in Oliver Personnel 

Oliver Iron and Steel Corporation an 
nounces the resignation of Charles 
Fassinger, Sr., Vice President. 

Mr. Fassinger started with the Cor 
poration in 1895, working up through 
the manufacturing departments to the 
General Managership of the Plant, and 
early this year was elected Vice Presi- 
dent in Charge of Development and 
Research. 

He has not as yet announced his 


} 


plans for the future. 


Winch Manual Booklet 
Offered Readers 


A new manual giving complete in- 
structions of winches and power take 
offs for public utility construction has 
just been completed and is ready for 
distribution. It was prepared by the 
American Coach & Body Co., Cleve 
land, Ohio, 


readers at no cost 


and is offered to our 


The booklet contains diagrams and il 
lustrations, describing the adjustment 
and repair of their equipment in detail 
Copies will be sent on your request to 
the editor or by addressing the com 


pany direct. 
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SPLICER'S TOOLS 


NO. 3 TORCH 


cold weather 


weided steel 





eaneune FURNACE “eiteihe 
This fast-heating 
heavy-duty fur 
nace rill speed 
up the work of 
your splicers- 

will give you more 
and better service 
because of the Fig 
ure “8” Generator 
coil and orifice 
scraper. 

Welded steel tank 
with powerful pump. 


Furnace takes 8” 
(50 Ib.) pot. 


Try either one 
For 30 Days! 
Folding Shields - Solder Pots - Ladles 


UNIQUE MANUFACTURING CO., INC. 
221 W. Walton St. Chicago, Ml. 























BARTLETT 
Tree Trimming 


Tools 










No. 777 Two Hand Pruner 
Drop forged tool steel. Rapid 
cutter Blade may be placed next to 
main limb of tree with hook handle 
held in LEFT hand. Right hand is 
FREE to operate blade. 26”handles. 


No. |-W Tree Trimmer 
Most powerful compound lever 
Tree Trimmer made. Will eas- 
fly sever branches up to 1%” 
diam. Pulley and compound 
lever give 9 to 1 cutting power. 
Head complete weighs only 1% Ibs. 
4 to 16 ft, lengths. Other types. 


No. 43 and 44 Pole Saws 
For pruning larger limbs than 
our No. 1 Tree Trimmer. No 
43 has 12 in. drag tooth bisde. 
No. 44 has 16 in. peg tooth 
blade with 7 teeth per inoh. 
Saw its adjustable. Light weight 


Bartlett Tree Paint 

For destroying and preventing 
the growth of wood destroy- 
ing fungi and for the protec- 
tion of wounds, use Bartlett's 
Tree Paint Easily applied with 
ordinary paint brush. 
Used by many 
Utilities, U. 8. 
Government 
State Highway 
Departments 

and Tree 


Experts 

Send for 
Catalog 
a iy BARTLETT 
Trimmer MFG. CO. 


3052 E. Grand Bivd. 
Detroit Michigan 
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The Clearing House 


For the convenience of readers of Telephone Engineer 








That Has Never Failed to Produce 
More Net Revenue for Telephone 
Companies Served, All Costs 
Considered. 


IF INTERESTED in more net telephone 


directory revenue write or call at our expense. 


LOOMIS ADVERTISING CO. 


Telephone Bidg., Kansas City, Mo. 
Citizens Trust Bldg., Ft. Wayne, Ind. 
135 So. Second St., Philadelphia, Pa. 














Accounting Systems 





New Product 

Of particular interest to wire chiefs 
is a new 3” cathode ray Oscillograph in 
which is incorporated a frequency mod 
ulated oscillator 
having a vari 
able band width 
adjustment by 
which a 1000 
kilocycle wave 
may be wobbled 
from 9095 k« 
to 1005 k.c. Pro- 
vision is made 
for mixing an 
external signal 
of 1005 k.c. with 
the wobbled signal which results in a 
beat frequency of 0 to 10,000 cycles and 
back to 0 repeated 60 times per second. 
It is possible to visually check almost 
instantaneously the attenuation character- 
istics of long transmission lines or the 
characteristics of line amplifiers being 
tested under laboratory conditions. The 
cost is very moderate. 

In addition, this new instrument, known 
as the Triumph Model 830 Oscillograph 
Wobbulator, performs all the usual func- 
tions of an Oscillograph and Vacuum 








Bowdle Accounting System 
A complete Accounting Service For 
Telephone Companies. 


Box 642 
WHEATON, ILLINOIS 








Poles 








CEDAR POLES 


Piain or Butt Treated 
B. J. CARNEY & CO. 
10@ Ne. 7th St. Minneapolis 








ae 


Finished Cedar Poles 


VALENTINE CLARK 


CORPORATION 
St. Paul, Minn. 





THE BLACKBURN HOIST 


Lifting 3000 Ibs. 
easily with one 
hand without 
extension on 
handle. Short 
handle permits 
use in close 
quarters. 













Very adaptable 
for Pole-Line 
work. 


3009 Liss 


Write for 30-Day Trial Offer 
Jasper Blackburn Products Corp. 


Ist & Clinton Sts. St. Louis, Mo. 





THE CELEBRATED 


READY PAY-OUT 
REELS 


handle coils of from 14 to 24 inches inside 
diameter. READY JR, will handle coils of 
7 to 16 inches inside diameter. A COMBI- 
NATION PAY-OUT and TAKE-UP of each 
will be ready about February. To get an 
order filled promptly in the coming rush, 
write us at once. 


READY MFG. CO. 


Security Bank Bidg Toledo, Ohio 











Telephone Engineers 


J.G. WRAY & CO. 


Telephone Engineers 


Specialists in Appraisals, Rate Surveys, 
Financial Investigations, Organization and 
Operation of Telephone Companies 
105 West Adams Street 
CHICAGO 














J.W. WOPAT 
CONSULTING ENGINEER 


Telephone Engineering — Construction Su- 
pervision — Appraisals — Financial 
— Rate Investigations 
303 East Berry Street 
Fort Wayne, Indiana 








REBUILT SWITCHBOARDS 


Will take your old 
one in trade. Combined drops and 
jacks, Monarch, Kellogg, Dean, Sw.- 
Switchboard re- 
pairing. Cable installed and repaired, 
in driving distance. Noise and cross 
talk reduced at least expense. 


GEO. A. BISHTON 
Box 645, Cedar Rapids, lowa 


for sale cheap. 


Am., Burns Express. 











NAMEPLATES — engraved Bakelite; 
prices reasonable. List upon request. 
A. L. WOODY, 189-Y West Madison 
St., Chicago. 














ee 
Mail 
$1.00 
Today 


Your subscription will pay 





handsome dividends. 
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The advertisement on the opposite page appears 


in certain tarm publications during January and 


S 


February. It 1s one of a series on farm problems. 

Advertising like this should remind farmers of 
the telephone as a business partner. It suggests 
profitable use of telephone service in getting “a 
few cents more per pound or bushel.” This, in 
turn, should help the telephone industry by pro- 
moting “a few calls more per subscriber” on a 


sound business basis. 


AN ADVERTISEMENT OF 
BEL EL TELEPROR SE ie a 


YOUR FEBRUARY, 1939 TELEPHONE ENGINEER 





